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ABSTRACT 


The  purpose  of  this  study  was  to  orient  physically 
handicapped  grade  one  students  to  computer  assisted  instruc¬ 
tion.  A  problem-solving  approach,  the  nursing  process,  com¬ 
prised  of  four  phases* — assessment,  planning,  implementation 
and  evaluation — was  adapted  as  the  research  methodology. 

A  sample  of  16  grade  one  students  with  a  wide  range 
of  physical  handicaps  was  selected  for  the  study.  A  de¬ 
tailed  profile  was  prepared  for  each  student  to  delineate 
all  areas  of  functional  ability. 

The  equipment  used  was  a  Texas  Instruments  TI-99/4 
microcomputer.  A  peripheral  speech  synthesizer  was  used  for 
some  students. 

Four  programs  commercially  produced  by  Texas  Instru¬ 
ments,  Inc.,  were  used  as  courseware.  Content  of  each  pro¬ 
gram  was  evaluated  prior  to  use  in  terms  of  provincial  cur¬ 
riculum  for  grade  one  studies,  school  objectives,  classroom 
texts  and  student  level  of  comprehension. 

The  orientation  consisted  of  group  instruction  fol¬ 
lowed  by  individualized  practice  by  pairs  of  students  during 
which  time  pre-,  post-  and  retention  tests  were  administered. 
Anecdotal  analyses  of  observations  are  presented. 

Each  child  was  able  to  become  familiar  with  the 
equipment,  to  operate  it  or  tell  others  how  to  do  so  and  to 
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demonstrate  comprehension  of  the  concepts  presented.  Each 
child  also  demonstrated  progress  toward  the  multidisci¬ 
plinary  therapeutic  goals  associated  with  his  or  her  phy¬ 
sical  handicaps — an  unanticipated  gain. 


vi 


ACKNOWLEDGEMENTS 


I  would  like  to  express  my  appreciation  to  the  prin¬ 
cipal  and  staff  of  the  Glenrose  School  Hospital  for  their 
interest  and  support.  To  the  Grade  one  students  whose  en¬ 
thusiasm  was  a  constant  motivation— a  very  special  thank  you. 

Gratitude  is  expressed  to  Dr.  H.R.  Ziel,  my  advisor, 
for  his  support  and  helpful  suggestions  throughout  this 
thesis.  To  Dr.  S.  Hunka  and  Dr.  D.  Young,  the  members  of  my 
committee,  thanks  are  also  due  for  their  excellent  advice. 

In  addition,  I  would  like  to  acknowledge  the  advice  and 
assistance  of  Dr.  T.O.  Maguire  and  Dr.  M.  Petruk. 

Finally  a  very  special  thanks  to  Judy  for  her 
patience  and  encouragement  in  the  preparation  of  this  thesis. 


Vll 


9 


TABLE  OF  CONTENTS 


Chapter 


page 


I  INTRODUCTION  . . . 

Purpose  .  . . . . .  .  .  . 

Problem . . . . . 

Delimitations  . 

Summary  . 

II  REVIEW  OF  SELECTED ,  RELEVANT  LITERATURE 

Definition  of  Physically  Handicapped 
Individuals  . 

Needs  Assessments  for  the  Physically 
Handicapped  . . 

Microcomputers:  The  State  of  the  Art 

Implications  of  Computer  Assisted 
Instruction  for  the  Handicapped  . 

Summary  . 

Ill  INVESTIGATIVE  APPROACH  . 

Design  . 

Assessment  . . . 

Students  . 

Equipment  . . 

Hardware  . . . 

Courseware  . 

Subject  Selection . 


1 

4 

5 
5 

7 

8 

8 

10 

13 

16 

19 

20 
20 
22 
22 
23 
23 

25 

26 


vi  n 


Chapter 


page 


Classroom  Observations  . .  28 

Planning  . . 29 

Activities  . 29 

Content  . . 30 

Instruments  . 31 

Summary  . 32 

IV  IMPLEMENTATION:  DESCRIPTION,  OBSERVATIONS, 

ANALYSIS  . 33 

Activities  ..................................  33 

Anecdotal  Analysis  . 36 

Student  1.1.1  . 37 

Student  1.1.2  . 39 

*S  tu  de  n  "t  1 . 1 .3  ...........................  1 1 

Student  1.1.4  . 43 

Student  1.1.5  . 44 

Student  1.1.6  . 48 

S  t ude n t  1 . 1 .7  ...........................  50 

Student  1.1.8  54 

Student  1.2.9  . 56 

Student  1.2.10  . 58 

Student  1.2.11  . .  6  0 

Student  1.2.12  . 61 

Student  1.2.13  . 65 

Student  1.2.14  . 67 

Student  1.2.15  . . . .  6  9 

Student  1.2.16  .  71 


IX 


Chapter 


page 


Pre-,  Post-  and  Retention  Tests  .  ....  .......  .  72 

Sums  . 74 

Differences  . 74 

N  o  u  in  iB  .............. ..........Co.........  7  7 

Summary  . 79 

V  CONCLUSIONS  AND  RECOMMENDATIONS  ...............  80 

BIBLIOGRAPHY . . . 83 

APPENDICES  . . . .  8  6 

A  Summary  of  Multidisciplinary  Team 

Appraisal  -  Instrument  . . . .  .  86 

B.  Glenrose  School  Hospital  Population 

Profile:  Kindergarten  -  Grade  12  .........  88 

C  Summary  of  Multidisciplinary  Team 

Appraisal  of  Each  Student  in  Profile  .....  90 

D  Student  Profile  of  Functional  Abilities  . .  109 

E  Pre-  and  Post-tests  . . HI 

F  Coloring  Book  . 115 

G  Selected  Photographs  of  Group 

Orientation  . 121 

H  "Well  Done"  Certificate  .  123 

I  Teachers '  Comments  .......................  125 


x 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


LIST  OF  TABLES 


page 


Student 

Profile 

I.D. 

rH 

• 

i — 1 

• 

i — 1 

Student 

Profile 

I.D. 

1.1.2 

Student 

Profile 

I.D. 

1.1.3 

Student 

Profile 

I.D. 

1.1.4 

Student 

Profile 

I.D. 

1.1.5 

Student 

Profile 

I.D. 

1.1.6 

Student 

Profile 

I.D. 

1.1.7 

Student 

Profile 

I.D. 

1.1.8 

Student 

Profile 

I.D. 

1.2.9 

Student 

Profile 

I.D. 

1.2.10 

Student 

Profile 

I.D. 

1.2.11 

Student 

Profile 

I.D. 

1.2.12 

Student 

Profile 

I.D. 

1.2.13 

Student 

Profile 

I.D. 

1.2.14 

Student 

Profile 

I.D. 

1.2.15 

Student 

Profile 

I.D. 

1.2.16 

Sums  Achievement  Scores  . 

Differences  Achievement  Scores 
Nouns  Achievement  Scores  . 


®oec*®ee 


©  (&  c  e  ©  ©  © 


e  ®  ®  e-  ©  ©  o 


38 

40 

42 

45 

47 

49 

51 

55 

57 

59 

62 

64 

66 

68 

70 

73 

75 

76 
78 


xi 


LIST  OF  FIGURES 


Figure 


page 


Schematic  Representation  of  the  Nursing 


Process 


21 


xn 


CHAPTER  I 


INTRODUCTION 


.  .  .  You  are  a  child  of  the  universe 

no  less  than  the  trees  and  the  stars ; 
you  have  a  right  to  be  here.  And  whe¬ 
ther  or  not  it  is  clear  to  you,  no 
doubt  the  universe  is  unfolding  as  it 
should  . 


Desiderata 

(Found  in  old  Saint  Paul's, 
Baltimore;  dated  1692) 


Clearly,  our  universe  is  unfolding  at  an  exponen¬ 
tially  rapid  rate.  Knowledge,  behaviours  and  beliefs  are 
subject  to  constantly  changing  comprehension  and  evolving 
practices . 

Within  this  societal  environment,  all  individuals 
are  in  need  of  orientation  or  insight  into  these  ever-evolving 
new  situations,  so  that  they  and  others  can  become  aware  of 
their  status  within  a  given  circumstance.  Effective  orien¬ 
tation,  whether  self-determined  or  planned  by  others,  is 
critical  to  ensure  successful  embarkation  into  that  which  is 
new  and  heretofore  unknown. 

For  a  segment  of  society,  computer  expertise  is 

several  decades  old.  For  many  of  the  populace,  however, 
this  technology  with  its  extended  and  ever-expanding  capaci¬ 
ties,  although  potentially  available  to  most  if  not  all  of 
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the  population,  still  remains  an  area  of  mystique  or  threat. 
Applications  of  computer  technology  in  the  field  of  educa¬ 
tion  have  been  escalating  in  the  last  two  decades.  These 
applications  have,  however,  been  somewhat  limited  by  two 
major  constraints' — the  high  cost  of  equipment  and  expertise. 
These  constraints  are  rapidly  becoming  minimized.  The  pre¬ 
viously  expensive,  massive  stationary  equipment  accessible 
primarily  to  those  affiliated  with  institutions  of  higher 
learning  and  major  corporations  has  been,  since  1975,  trans¬ 
formed  and  demystified.  Today's  microcomputer,  a  general 
purpose  small  computer,  is  sufficiently  understandable, 
affordable  and  portable  that  many  people  are  now  using  them, 
even  for  everyday  activities  in  their  own  homes  (Doerr, 

1979)  . 

The  evolution  of  computer  technology  has  created  a 
dramatic  new  range  of  career  opportunities  in  support  of  the 
design,  development  and  research  of  both  the  equipment  and 
its  application.  Computer  applications  have  also  signifi¬ 
cantly  altered  the  scope  and  functions  of  a  wide  range  of 
traditional  careers — a  continuing  process.  Further,  compu¬ 
ters  are  no  longer  the  pervue  of  adults  only,  but  also 
within  reach  of  children  and  their  everyday  world  in  that 
even  children's  toys  have  become  computerized.  Toys  to 
children  are  the  tools  with  which  they  work,  providing  sti¬ 
muli  to  their  cognitive,  psychomotor  and  affective  develop¬ 
ment  . 

Another  aspect  of  change  within  our  society  is  our 
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values  and  beliefs  about  other  human  beings.  Recognition 
and  appreciation  of  individual  differences  has  been  coupled 
with  recognition  and  appreciation  of  individual  rights.  We 
are  currently  in  a  state  where  such  recognitions,  when  not 
offered,  are  being  demanded.  Within  this  understanding, 
physically  handicapped  people  are  no  longer  stigmatized  for 
being  different  but,  rather,  are  gaining  recognition  of  their 
right  and  need  to  develop  their  unique  abilities  to  the 
fullest  as  does  everyone  else. 

Within  these  contexts  it  seems  reasonable  to  expect 
that  physically  handicapped  people  may  well  find  that  compu¬ 
ters  can  serve  as  a  vehicle  which  will  assist  in  enhancing 
their  abilities  and  minimize  their  disabilities.  Secondly, 
computer  technology  may  provide  physically  handicapped 
people  with  a  new  and  wider  range  of  vocational  opportuni¬ 
ties  in  which  they  are  able  to  be  successfully  competitive 
in  the  open  job  market.  A  third  assumption  then  follows: 
that  computer  applications  may  potentiate  the  abilities  of 
physically  handicapped  children  if  introduced  into  the  teach¬ 
ing-learning  process  at  the  outset  of  the  child's  formal 
education . 

Evolving  from  these  assumptions,  this  study  examines 
the  functional  abilities  of  a  selected  group  of  physically 
handicapped  young  children  in  relation  to  their  initial 
orientation  to  a  microcomputer,  using  simple  drill  and 
practice,  computer  assisted  instruction,  as  an  adjunct  to 
their  learning.  It  describes  a  central  activity  of  the 
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initial  stage  of  a  major  research  project  developed  to  in¬ 
vestigate  the  spectrum  of  prevocational  and  vocational  edu¬ 
cation  and  training  needs  of  physically  handicapped  indivi¬ 
duals  prior  to  employment  placements  (Ziel,  Abrams  &  Butler, 
1980) . 


Purpose 

Generally,  the  overall  purpose  of  this  study  was  to 
determine  whether  physically  handicapped  children,  given 
their  special  needs.,  could  operationalize  a  microcomputer. 

If  a  positive  effect  could  be  demonstrated,  then  further 
exploration  of  the  relevance  of  computer  technology  and  its 
applications  to  prevocational  education  for  physically  han¬ 
dicapped  children  would  be  warranted. 

The  major  objective  of  this  descriptive  study  was  to 
plan  and  implement  an  orientation  to  computer  assisted  in¬ 
struction  for  physically  handicapped  Grade  one  students .  In 
order  to  meet  this  objective,  a  careful  assessment  was  a 
necessary  prerequisite.  Evaluation  of  the  effectiveness  of 
such,  an  orientation  was  necessary  to  determine  the  implica¬ 
tions. 

More  specifically,  the  orientation  was  designed  to 
teach,  the  students  to  operationalize  a  selected  microcompu¬ 
ter  and  thereby  access  commercially  produced  software  which 
was  affirmed  by  their  teachers  to  be  appropriate  to  the 
Grade  one  level  of  learning.  Based  on  a  comprehensive 
appraisal  of  the  whole,  child,  synthesized  into  a  knowledge 


of  the  functional  abilities  of  each,  the  orientation  was  to 
be  accomplished  through  group  instruction  followed  by  indi¬ 
vidualized  tutoring  of  pairs  of  students. 

Problem 

The  central  problem  was.  four-fold  and  can  be 
generally  stated  as  follows: 

1.  Can  physically  handicapped  Grade  one  students,  through 
an  orientation  process,  become  familiar  with  the  physi¬ 
cal  operation  of  a  microcomputer? 

2.  Can  physically  handicapped  Grade  one  students,  once 
familiarized,  interact  with  this  equipment  utilizing 
simple  drill-and-practice  programs? 

3.  Will  this  adjunct  to  teaching  enhance  physically  handi¬ 
capped  Grade  one  students '  learning? 

4 .  Can  computer  assisted  instruction  enhance  the  ability 
of  physically  handicapped  Grade  one  students  to  demon¬ 
strate-  that  learning  has  occurred? 

Delimitations 

This  study  was  confined  to  16  multi-handicapped 
Grade  one  sbudents  (two  of  three,  classes),  enrolled  in  the 
Glenrose  School  Hospital  (.G.S.H.).  ,  Edmonton,  Alberta,  during 
the  1979-80  academic  year. 

Heads  of  all  departments  represented  on  the  multi¬ 
disciplinary  team— medicine ,  physical  therapy,  occupational 
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therapy,  psychology,  speech  pathology  and  audiology,  nurs¬ 
ing,  social  services,  and  education— were  fully  informed  and 
approved  of  this  study.  Although  departmental  consultation 
was  described  as  a  public  relations  activity,  the  Department 
of  Medicine  held  full  veto  power — despite  prior  approval-in- 
principle  by  the  Administration,  the  Research  Committee  and 
the  school  authorities.  Inherent  in  the  approval  was  the 
understanding  that  the  study  would  in  no  way  adversely  affect 
academic  standards  or  learning  activities,  nor  would  it 
interfere  with-  or  deter  required  therapies  and  treatments. 
Access  to  all  relevant  and  necessary  information  was  granted 
on  the  commitment  that  complete  confidentiality  and  anony¬ 
mity  would  be  maintained. 

Limitations 

Major  limitations  of  this  study  were  associated  with 
resources.  While  the  support  of  the  Glenrose  School  Hospital 
in  the  provision  of  one  microcomputer  plus  a  speech  synthe¬ 
sizer  peripheral  device  was  profoundly  appreciated.,  access 
of  individual  students  to  the  hardware  was  therefore  re¬ 
stricted  to  scheduled,  brief  time  periods. 

Commercially  prepared  software  based  on  educational 
requirements  was  purchased  due  to  the  investigator’s  limited 
knowledge  of  programming  at  the  time  of  the  study. 

The  physical  space  available  for  the  conduct  of  the 
study  was  severely  restrictive  due  to  renovations  and  other 
demands  for  space  in  the  Glenrose  School  Hospital  at  the 


time.  This  limited  opportunity  for  placement  of  the  micro¬ 
computer  components  to  facilitate  accessibility  by  the  stu¬ 
dents.  As  well,  the  safety  hazards  created  by  the  manoeuvr¬ 
ing  of  students,  their  physical  support  devices,  the  modular 
parts  of  the  microcomputer  plus  the  investigator  within  a 
five-foot  by  twelve-foot  airless  converted  observation  area 
were  a  concern. 


Summary 

Given  current  societal  changes  in  the  evolution  of 
computer  technology  and  the  potentiation  of  physically 
handicapped  individuals,  it  is  suggested  these  two  factors 
may  indeed  be  combined  in  a  manner  which  enhances  the  abili¬ 
ties'  of  the  physically  handicapped  and,  perhaps,  concommit- 
antly,  minimizes  their  disabilities.  Specifically,  an 
orientation  to  computer  assisted  instruction  for  physically 
handicapped  Grade  one  students  was  undertaken  as  a  preli¬ 
minary  step  in  examining  the  relevance  of  computer  techno¬ 
logy  to  prevocational  education  for  the  physically  handi¬ 
capped  . 


CHAPTER  II 


REVIEW  OF  SELECTED,  RELEVANT 
LITERATURE 

Definition  of  Physically 
Handicapped  Individuals 

Since  physically  handicapped  children  are  central  to 

this  study,  a  working  definition  is  appropriate: 

A  person  should  be  regarded  as  handicapped 
when  for  physical  or  mental  reasons  he  en¬ 
counters  considerable  difficulties  in  his 
daily  life,  has  special  needs  besides  the 
common  ones  and  needs  special  assistance 
for  his  education,  employment,  integration 

into  society,  etc . (Council  of 

Europe,  1972,  p.  6) 

During  this  review  of  the  literature,  twenty  dif¬ 
ferent  definitions,  currently  in  use  across  Canada,  evolved. 
Each  province,  government  agency  and  association  appears  to 
have  its  own  interpretation  of  the  words  "handicapped"  or 
"disabled. " 

Neither  the  Alberta  School  Act  (1970)  nor  the 
Glenrose  School  Hospital  (G.S.H.)  Handbook:  Education  De¬ 
partment  (Briggs,  1974)  define  the  physically  handicapped 
child  who  is  integral  to  the  educational  system  in  this 
province . 

Great  Britain  has,  since  1970,  passed  three  specific 
education  acts  which  do  define  and  classify  both  the  physic¬ 
ally  and  the  mentally  handicapped  child,  each  being  covered 
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by  separate  acts.  Further,  special  educational  provisions 
from  both  acts  addressing  handicapped  children  are  also 
covered  in  the  more  general,  major  act  governing  education 
(Warnock,  1978) . 

In  contrast,  however,  it  appears  that  most  defini¬ 
tions  include  all  handicapping  conditions  in  a  carte  blanche 
statement.  Such  phrases  as  "mental  and  physical  impairment," 
"mental  and/or  emotional  problems"  and  "mental  or  physical 
disability"  occur  repeatedly  in  the  definitions.  Obviously, 
no  one  single  definition  categorizing  all  handicapped  condi¬ 
tions  is  feasible.  It  does  appear  logical,  however,  that 
Canada  could  adopt  a  general  definition  for  the  physically 
handicapped,  observing  that  handicap  knows  no  provincial 
boundaries . 

Clearly,  a  baseline  definition  is  essential  when 

attempting  any  study  of  the  physically  handicapped.  Brown 

so  aptly  summarizes  the  state  of  the  situation: 

Part  of  this  Alice  in  Wonderland  nature  of 
those  .  .  .  definitions  is  the  way  in  which 

the  same  words  can  be  interpreted  to  mean 
quite  different  things  ....  (1977,  p.  18) 

The  term  "physically  handicapped"  has  been  used 
throughout  this  study  and  is  defined  by  the  investigator 
within  the  context  of  that  delineated  by  the  Council  of 
Europe . 
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Needs  Assessments  for  the 
Physically  Handicapped 

Recognition  that  the  term  "physically  handicapped" 
is  a  generalization  is  essential.  Individuals  may  have  one 
or  more  specific  physical  handicaps  and  these  will  vary  in 
degree  for  each.  Therefore,  it  is  essential  to  develop  a 
framework  for  assessing  the  needs  of  each  individual  student 
in  light  of  their  specific  limitations. 

Silverman,  the  principal  investigator  for  the 
Formative  Evaluation  of  the  Ontario  Crippled  Children's 
Centre  Symbol  Communication  Program  (1976)  had,  among  his 
prime  concerns,  evaluation  of  formal  assessment  devices  cur¬ 
rently  being  utilized  with  non-communicating  children.  "To 
date  there  is  no  formal  test  battery  which  is  organized  in 
such  a  way  as  to  provide  a  systematic  assessment  ..." 

(p.  3).  Silverman  feels,  however,  that: 

In  order  to  establish  the  most  effective  means 
of  communication,  it  is  necessary  to  carry  out 
a  physical  assessment.  It  is  essential  to  look 
at  the  whole  child  in  every  aspect,  because  all 
his  areas  of  functioning  are  linked  together-- 
physical,  mental  and  social--and  they  influence 
each  other.  (p.  73) 

In  his  findings,  Silverman  identified  relevant  variables: 

(a)  desire  to  communicate;  (b)  present  means  of  communica¬ 
tion;  (c)  language  comprehension;  (d)  level  of  functional 
speech;  (e)  potential  for  speech-prognosis;  (f)  present  de¬ 
velopment  level;  (g)  social  development;  (h)  present  beha¬ 
viour  and  personality;  (i)  present  educational  achievement; 
(j)  level  of  intellectual  functioning;  (k)  visual  area; 
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(1)  auditory  area;  (m)  mobility;  and  (n)  hand  function 
(pp.  116-126) . 

While  Silverman's  study  was  limited  to  non-communi¬ 
cating  children,  the  generalizability  of  his  approach  is 
evident  when  one  recognizes  that  all  of  the  children  in  a 
grade  one  class  at  Glenrose  School  Hospital  have  a  speech 
impairment  or  language  delay. 

Reporting  on  their  recent  study,  A  Process  of 

Assessment  and  Educational  Program  Development:  Sequential 

Development  Task  Analysis  (1979),  Bomberg  and  Fentiman  state: 

Sequential  development  task  analysis  (SDTA)  is 
a  process  designed  to  be  employed  in  the  deve¬ 
lopment  and  implementation  of  appropriate  edu¬ 
cational  goals  and  teaching  strategies  for  in¬ 
dividuals  within  a  classroom  environment.  The 
process  is  designed  to  provide  a  framework  for 
the  formulation  of  individual  educational  plans 
which  promote  attainment,  integration  and 
generalization  of  concepts  and  skills  critical 
to  development  ....  (p.  1) 

Using  Piagetian  stages  --birth  through  formal  operations 
(Bossard  &  Stoker  Boll,  1966),  this  process  (SDTA)  is  an 
assessment  of  the  individuals'  functioning  in  the  areas  of 
cognition,  language,  social-affective  behaviors,  motor  and 
life  skills.  This  provides  for  relatively  objective  identi¬ 
fication  of  major  levels  of  functioning,  gaps  in  development, 
emergent  concepts ,  learned  reactions  and  non-integrated  beha¬ 
viors  .  Parents  as  well  as  teachers  participate  in  identify¬ 
ing  current  and  future  goals.  The  assessment  forms  deve¬ 
loped  for  SDTA,  while  very  comprehensive,  were  too  complex 
to  be  of  value  within  the  limitations  of  this  study. 
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The  AAMD  Adaptive  Behavior  Scale  was  designed  to  rate 
behaviours  of  the  mentally  retarded,  emotionally  maladjusted 
and  developmentally  disabled,  and  was  purported  to  be 
generalizable  (Fogelman,  1975)  .  Areas  included  in  this 
scale  appear  to  be  of  secondary  importance  to  this  study  in 
that  they  focus  primarily  on  beginning  social  behaviours  and 
knowledge . 

The  work  of  Evans  in  assessment  and  evaluation  of 
"special  needs  learners,"  focusing  on  vocational  education, 
identifies  eight  broad  variables  which  appear  useful  and 
relevant  for  the  purposes  for  which  it  was  intended  (Allbright, 
Fabac  &  Evans,  1978)..  Within  the  context  of  this  study, 
however,  the  indicators  are  expressed  in  terms  of  greater 
maturity  than  is  relevant  for  Grade  one  students. 

The  Glenrose  School  Hospital  educational  psycholo¬ 
gists  were,  at  the  time  of  this  study,  adapting  Gunzberg's 
(’1977)  progress  assessment  charts  for  use  at  the  school.  As 
the  adaptations  were  not  yet  completed  and  the  original  was 
designed  primarily  to  assess  the  mentally  retarded,  the 
materials'  were  inappropriate  for  the  focus  of  this  study. 

When  a  multidisciplinary  team  approach  is  utilized, 
regardless  of  the  setting,  there  exists  a  constant  danger — 
that  of  the  establishment  of  "territorial  rights."  Warnock 
C1978)  suggests:  "...  any  team  which  is  hospital-based 
is  likely  to  develop  a  predominantly  medically  oriented 
approach— it  is  less  likely  to  be  suitable,  for  those  {child¬ 
ren}  who,  though  they  need  special  educational  provision,  do 
not  require  hospital  treatment"  (p.  62) . 
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Other  literature  which  addressed  needs  assessments 
appeared  to  be  even  more  lacking  in  the  fundamental  criter¬ 
ion  for  which  the  investigator  was  searching— functional 
indicators  which  would  reflect  the  wholeness  of  the  indi¬ 
vidual  being  assessed. 

Microcomputers:  The  State  of  the  Art 

The  spatial  conceptualization  held  by  consumers  of 
computers  as  large  mechanical  devices  began  to  change  with 
the  miniaturization  market  breakthrough  of  1975.  Since  then 
continuation  of  the  miniaturization  has  led  us  to  the  situa¬ 
tion  we  are  in  today— ranging  from  children's  toys  to  home 
usage,  microcomputers  are  among  the  most  common,  inexpensive 
pieces  of  technology  found  in  our  current  society.  This 
evolution  in  terms  of  size  reduction  in  functional  equipment 
is  probably  now  reaching  a  terminus.  The  hand-eye  coordina¬ 
tion  capacities  of  the  operator,  essential  to  the  human- 
machine  interaction— remain  a  futile  limit  on  this  progres¬ 
sion  (Doerr,  1979;  Evans,  1979)  .  New  peripherals,  however, 
which-  bypass  the  heed  for  hand-eye  control  through  electro¬ 
mechanical  sensors  and  effectors  (Brown,  1978)  are  evidence 
of  the  fact  that  seemingly  reasonable  projections  of  ulti¬ 
mate  capacity  are  being  continually  contradicted  by  further 
breakthroughs  in  manners  not  previously  perceived  possible. 
These  recent  developments  have  further  implications  in  terms 
of  potential  users.  Whereas,  once,  the  individual's  hand-eye 
control  capacities  were  considered  the  overriding  developmen¬ 
tal  and  physical  criteria  for  effective  operation  of  the 
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computer,  it  is:  now  possible  for  individuals  lacking  in 
training  and  dexterity  (e.g.  children  and  the  physically 
handicapped)  to  operationalize  this  equipment. 

In  previous  decades,  computers  have  been  introduced 
into  the  field  of  education  very  slowly,  primarily  with 
adults  studying  in  fields  of  higher  learning.  Attributes 
such,  as  cost,  autonomy,  flexibility  and  reality  have  meant 
that  microcomputers  now  offer  educators  opportunities  for 
applications  at  the  individual  school  level  not  previously 
considered  feasible  (.McLean,  1980)  . 

The  potential  for  achieving  more  efficient  and 
effective  education  through  the  microcomputer  is,  however, 
still  dependent  upon  the  concomitant  requisite  of  educa¬ 
tionally  sound,  well  designed,  competently  programmed  soft¬ 
ware.  In  the  race  to  develop  software  to  meet  the  demand 
created  by  the  technological  advances  of  hardware,  some  of 
the  commercially  produced  software  does  meet  the  above 
three  criteria.  However,  there  is  an  understandable  ten¬ 
dency  of  profit-oriented  industry  toward  vigorous  exploita¬ 
tion  of  the  toy  and  game  market,  with  a  greater  emphasis  on 
appeal  rather  than  results.  The  developmental  merits  of 
games  are  not  all  denied:  "Educators  and  children  alike 
have  long  advocated  games  as  a  playful  way  of  learning" 

(Bar stow,  1979,  p.  116)..  Kearsley  (.1977),  Muller  (.1971)  and 
Spencer  (.19781  further  support  this  view.  Interestingly, 
Larsen  C1981).  cautions  that  children  should  not  be  permitted 
to  play  commercially  produced  computer  games  until  after 
they  have  "become  accomplished  programmers"  (p.  69). 


The  research  of  Liedtke  and  Stott  (1979)  demon¬ 
strates  that  children  enjoy  making  up  and  participating  in 
their  own  games  and  are  knowledgeable  and  enthusiastic  about 
establishing  rules  and  procedures.  Learning  was  observed  to 
take  place  in  these  playful  activities. 

Just  as  an  adult  works,  so  does  a  child  play; 
it  is  the  business  of  childhood.  It  is  through 
play  that  a  child  grows,  learns:,  develops  and 
ultimately  matures  ....  Attitudes  toward 
work  (his  play)  which  he  develops  in  these 
early  years  will  be  important  in  shaping  the 
kind  of  workman  he  is  during  adult  life. 

(.Marlow,  1977,  pp.  47,  728) 

The  question  remains:  Do  commercially  prepared  games  uti¬ 
lize  game  theory  in  such  a  manner  as  to  promote  and  stimu¬ 
late  the  analytical  thinking  in  the  user  which  is  an  essen¬ 
tial  element  of  learning  through  play? 

Claims  of  the  merchandizers  that  the  mass-produced 
commercial  software  market  does  indeed  serve  educational 
needs  are  not  entirely  unfounded  and  are  indeed  supported. 
Wiechers  (1980)  asserts  that  Texas  Instruments'  "Little  Pro¬ 
fessor"  and  "Speak  and  Tell"  computers  offer  "programs  simi¬ 
lar  to  or  better  than  those  available  on  sophisticated  CAI 
{sic}  systems"  (_p.  66)  .  Conversely,  others  such  as  Forman 
(.1981)  argue  that  "the  microcomputer  courseware  available  on 
the  commercial  market  was  developed  initially  by  programmers 
with  no  background  in  education.  The  result  was  courseware 
which,  for  the  most  part,  was  trivial  in  educational  content 
and  inferior  in  instructional  design"  (p.  15) .  While  these 
views  may  be  debatable,  there  are  elements  of  truth  inherent 
in  each.,  which  merit  consideration. 

In  summary,  the  dilemma  today  is  that,  in  order  to 
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utilize  the  now  accessible  microcomputer  hardware  for  educa¬ 
tional  purposes,  high  quality  educational  materials  must  be 
available.  Today's  problems  and  issues  surrounding  course¬ 
ware  are  influenced  by  such  factors  as:  (a)  the  incompata- 

bility  of  much  of  the  hardware  and  software  currently  avail¬ 
able;  Cb)  the  need  for  standardization  vis-a-vis  the  desir¬ 
ability  of  "instructional  autonomy";  Cc)  the  cost  of  program¬ 
ming  locally,  which,  can  be  internally  reproduced,  in  contrast 
to  the  cost  of  purchasing  commercial  programs  for  each  micro¬ 
computer  used  in  the  classroom;  and  (d)  the  need  for  program¬ 
ming  which  provides  for  flexibility  and  adaptation  such  that 
it  permits  the.  exercising  of  critical  reasoning  in  a  problem- 
solving  approach  by  both  the  teacher  and  the  student.  Inte¬ 
gral  to  all  of  these,  of  course,  is  the  need  for  a  minimum, 
sufficient  computer  literacy  on  the  part  of  both  the  teacher 
and  the  student,  so  that  the  technology  can  be  utilized  to 
its  full  potential  and  the  software  evaluated  to  the  extent 
that  the  inferior  materials  will  be  eliminated  and  the  educa¬ 
tionally  sound  software  will  be  fully  utilized  and  further 
developed  CHallworth  &  Brebner,  1980;  Hunka,  1981;  McLean, 
1980,  Travers,  1981). 

Implications  of  .Computer  Assisted 
Instruction  for  the  Handicapped 

Little  research  ha,s  been  conducted,  to  date,  in  the 
field  of  computer  assisted  instruction  for  the  handicapped. 
Most:  of  the  research,  which,  has  been  done  has  focused  on  the 
mentally  handicapped.  Holtz  (.19  79)  cites  the  work  of 
Sandals  who  "used  CAI:  {sic}  ...  to  teach,  banking  skills  to 
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the  mentally  handicapped,"  Hallworth,  Brebner  and  Brown's 
indication  that  "mentally  handicapped  can  learn  social  skills 
through  their  interaction  with  CAI , "  and  Strain  who  during 
this  research,  "designed  a  CAI  system  to  teach  simple  buying 
skills  to  the  mentally  handicapped"  Cpp.  3-4) .  Holtz'  own 
research  with  the  mentally  handicapped  has  been  to  investi¬ 
gate  the  effectiveness  of  computer  assisted  instruction  for 
teaching  both  basic  money-handling  skills  (.1979)  and  a  social 
sight  vocabulary  (.19  76)  ;  auditory  support  was  employed  in  the 
latter. 

The  development  of  special  computerized  terminals, 
peripherals  and  courseware  has  been  a  major  thrust  of  the 
National  Research  Council  since  1967.  Under  Brown  et  al . 
(n.d.),  this  research  recognized  the  special  learning  needs 
of  mentally  retarded,  culturally  deprived,  physically  handi¬ 
capped  and  other  students  exhibiting  learning  difficulties. 

Ottawa  Hospital  for  Crippled  Children,  under  the 
auspices  of  the  National  Research  Council,  conducted  a  study 
using  a  VOTRAX  speech  synthesizer  as  a  terminal  component  to 
assist  severely  physically  handicapped  children— as  an 
example,  the  cerebral  palsy  child  with  no  means  of  verbaliza¬ 
tion.  Until  this  time,  such  children  had  only  been  able  to 
use  a  Bliss ymbolics  Board  (Bliss,  1965)  for  expressive 
communication.  Because  children  with  cerebral  palsy  usually 
have  little  manual  dexterity,  input  controls,  COMHANDI ,  were 
designed  and  developed  to  assist  these  children.  A  matrix 
board  displaying  Bliss.ymbols  was  added  to  the  terminal, 
permitting  the  child  to  express  himself  to  others.  As  a 


result  of  this  early  research,  staff  at  the  hospital  are 
now  being  educated  and  trained  to  use  a  computer  system 
programmed  with  Blissymbolics  (Brown,  n.d.) . 

In  a  continuous  five-year  study  to  look  at  the  "use 
of  the  computer  as  an  adjunctive  teaching  resource  tool  in 
elementary  and  secondary  education  for  special  needs  child¬ 
ren,"  Sandals  (1979)  took  his  research  into  classrooms 
within  the  school  system  rather  than  the  more  artificial 
settings  provided  by  large  research  centres  as  had  been  done 
previously.  His  objectives  were  to  develop  programs  includ¬ 
ing  curriculum  materials  in  math,  language  arts  and  social 
skills  which  would  meet  the  needs  of  individual  schools,  and 
to  examine  innovative  applications  of  microcomputers  to  com¬ 
puter  assisted  learning.  Results,  to  date,  with  regard  to 
physically  handicapped  students  are,  in  summary,  that  the 
use  of  the  keyboard  in  the  drill  and  practice  of  computer 
assisted  learning  is  an  excellent  therapy  for  students  with 
orthopedic  handicaps,  and  that  deaf  students  find  they  are 
not  handicapped  through  using  computer  assisted  learning  and 
thus  are  highly  stimulated. 

The  elementary  school  for  the  physically  handicapped 
used  a  microcomputer  based  polymorphic  system  with  a  speech 
synthesizer  and  Blissymbolic  Board  as  peripherals.  The 
study  is  still  in  progress. 


Summary 


This  chapter  reviewed  selected  literature.  The  in¬ 
vestigator  has  sought  a  definition  of  the  term  "physical 
handicap"  and  finds  that  most  definitions  give  a  carte 
blanche  statement  incorporating  mental/physical  handicap/ 
disability . 

Assessment  literature  tends  to  reflect  the  profes¬ 
sional  discipline  bias  of  the  originator  rather  than 
attempting  to  meld  concepts  which  would  lead  to  a  "whole 
person"  appraisal. 

The  literature  indicates  that  microcomputer  techno¬ 
logy  advancements  have  so  far  outdistanced  development  of 
software  and,  that  unless  educators  become  directly  in¬ 
volved  utilizing  their  educational  base  coupled  with  com¬ 
puter  literacy,  current  problems  will  be  compounded. 

Finally,  a  brief  review  was  provided  of  Canadian 
research  examining  computer  assisted  instruction  for  handi¬ 
capped  children. 


CHAPTER  III 


INVESTIGATIVE.  APPROACH 


Design 


The  strategy  used  in  this  study  is  that  of  descrip¬ 
tive  research.  Abdellah  (1965)  defined  a  descriptive  study 
as  "research  conducted  at  a  natural  setting  where  there  is 
little  control  over  the  study,  subjects  and  setting"  (p.  19) . 

The  research  methodology  is  that  of  the  nursing  pro¬ 
cess,  a  problem-solving  approach. 

The  nursing  process  is  the  core  and  essence  of 
nursing;  it  is  central  to  all  nursing  actions, 
applicable  in  any  setting,  within  any  frame  of 
reference,  any  concept,  theory  or  philosophy. 

.  .  .  it  is  organized,  systematic,  and  deli¬ 

berate.  (Yura  &  Walsh,  1978,  p.  1) 

A  schematic  representation  of  the  nursing  process  is  pro¬ 
vided  in  Figure  1 . 

While  similar  to  any  other  scientific  approach  to 
problem  solving,  the  nursing  process  is  simple  in  that  it 
comprises  only  four  interacting  phases:  assessment,  plan¬ 
ning,  implementation  and  evaluation,  and  is  therefore 
easily  employable. 

The  critical  phase,  assessment,  provides  for  data 
collection,  analysis  and  priorization.  The  effectiveness  of 
the  other  phases  are  dependent  upon  the  quality  of  the 
assessment.  Planning  incorporates  exploration  of 


20 


ASSESSMENT 
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Figure  1.  Schematic  Representation  of  the  Nursing  Process 
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alternatives  and  devising  methods  to  resolve  problems.  The 
initiation  and  completion  of  necessary  actions  to  accomplish 
defined  goals  is  described  as  the  implementation  phase. 
Evaluation  represents  appraisal  of  the  implementation  in 
terms  of  the  assessment  and  plan. 

Assessment 

Students 

In  order  to  ascertain  the  current  methods  of  student 
assessment  used  at  G.S.H,,  specific  interviews ,  staff  discus¬ 
sions  and  department  observations  were  used.  This  confirmed 
that  each  child  is  a  unique  individual  with  a  complexity  of 
needs  and  a  variety  of  limitations.  They  appear  equal,  from 
a  research  point  of  view,  only  in  the  areas  of  sex  and 
chronological  age. 

The  master  file  of  each  student  currently  enrolled 
in  grade  one  was  reviewed.  The  information  recorded  in  the 
file  utilizes  a  multidisciplinary  team  approach,  with  each 
of  the  professionals  collaborating  in  assessing,  planning, 
implementing  and  evaluating  a  "coordinated"  regime  for  each 
individual  student.  Team  members  have  tended  to  utilize 
assessment  tools  and  detailed  records  customary  to  the  prac¬ 
tise  of  their  own  disciplines,  resulting  in  a  voluminous 
accumulation  of  data.  An  instrument  was  developed  to  sum¬ 
marize  the  pertinent  information  required  for  this  study 
(see  Appendix  A).  , 
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The  data  provided  by  the  hospital's  department  of 
computing  research  provided  students'  individual  diagnostic 
codes.  These  were  interpreted  by  the  investigator  using  the 
International  Classification  of  Diagnosis  (1978) .  From  the 
classification  of  each  student's  medical  diagnosis,  a  popu¬ 
lation  profile  of  the  G.S.H.  students  was  developed  (see 
Appendix  B) .  This  profile  demonstrated  that  the  physical 
handicaps  of  students  in  grade  one  are  generally  representa¬ 
tive  of  the  school  population  as  a  whole. 

While  the  representativeness  of  the  students  selected 
has  minimal  relevance  for  this  descriptive  study  which,  by 
definition,  acknowledges  limited  control  over  the  subjects, 
this  factor  was  deemed  important  to  the  major  research  pro¬ 
ject  to  which  this  study  contributed.  It  is  reported  here 
for  two  reasons:  (.a)  this  type  of  analysis,  though  techni¬ 
cally  simple,  had  not  heretofore  been  undertaken;  and 
(b)  the  potential  for  generalizability ,  given  that  G.S.H.  is 
a  regional  centre  serving  the  northern  half  of  the  province 
of  Alberta,  may  be  of  interest. 

Equipment 

Hardware 

The  equipment  used  in  this  study  was  a  Texas  Instru¬ 
ments  TI-99/4  microcomputer  with  a  peripheral  speech  syn¬ 
thesizer.  The  variables  considered  prior  to  purchase  of 
this  equipment  were:  (a)_  size  of  keyboard  and  keys  ; 

Cb)  spacing  between  keys;  Cc)_  sensitivity  of  the  keys  to 
touch;  (d)  type  of  operational  controls;  (e)  size  of  monitor 
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screen;  (f)  clarity  of  picture  and  audio;  (g)  colour  inten¬ 
sity  and  control;  and  (h)  modular  construction  in  terms  of 
the  potential  users  who  are  physically  handicapped. 

The  Texas  Instruments  TI-99/4  microcomputer  featured 
more  of  the  desirable  characteristics  than  other  models 
available  on  the  commercial  market  at  the  time.  The  key¬ 
board,  55  cm.  in  length,  was  a  slim-line,  compact,  modular 
and  light  weight  unit,  thus  easily  portable  and  readily 
transferred  to  a  tray  across  a  wheelchair  or  body  frame . 

The  keys  were  flush  to  the  keyboard  with  1  cm.  space  between 
each  thus  minimizing  the  chance  a  child  could  depress  two 
keys  at  once.  For  children  with  limitations  in  fine  motor 
control  of  the  hands,  a  keyboard  with  larger  keys  would  have 
been  preferred.  The  small  keys  of  the  TI-99/4  were,  however, 
acceptable  given  their  high  degree  of  tactile  sensitivity. 

The  electrical  on/off  slide  and  turn  controls  were  easily 
adapted  to  a  one  line  push  button  switch.  The  32.5  cm. 
square  monitor  screen  had  excellent  picture  clarity,  ease  of 
color  control  and  a  16  color  range  for  graphics.  The  audio 
component  of  the  monitor  was  extremely  clear  and  sound  was 
not  distorted  by  volume  adjustment,  thereby  producing  high 
quality  music  and  voice  sound  effects.  Unfortunately,  in 
con trash  to  the  keyboard,  the  monitor  was  very  heavy,  thus 
not  readily  portable.  Insertion  of  the  solid  state  software 
module  into  the  keyboard  unit,  which-  was  easily  made  acces¬ 
sible.,  could  be  accomplished  in  one  simple  action  by  a  child 
who  had  only  limited,  gross  motor  control. 
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Courseware 

The  courseware,  which  consisted  of  four  commercially 
produced  solid  state  software,  was  assessed  by  the  investiga¬ 
tor  and  Grade  one  teachers.  Content  of  the  modules  was  eva¬ 
luated  in  terms  of  the  objectives  for  Grade  one  studies 
(Alberta  Education,  1978),  the  G.S.H.  objectives,  classroom 
texts  and  the  student  level  of  comprehension.  The  following 
software  was  selected: 

Module  1,  Early  Learning  Fun  (Texas  Instruments, 

Inc.,  1979),  includes  four  categories  of  learning  activities: 
numbers,  shapes,  sorting  and  the  alphabet. 

Module  2,  Number  Magic  (Texas  Instruments,  Inc., 

1979) ,  includes  activities  beginning  with  drill  and  practice 
in  basic  skills  and  moves  to  more  advanced  problems  in  addi¬ 
tion,  subtraction,  division  and  multiplication. 

Module  3,  Beginning  Grammar  (Texas  Instruments,  Inc., 
1979) ,  introduces  the  basic  parts  of  speech  and  how  they  are 
used:  nouns,  verbs,  pronouns,  adjectives,  prepositions  and 

conjunctions . 

Module  4,  Speech  Editor  (Texas  Instruments,  Inc., 
1979),  utilizes  the  vocabulary  of  the  speech  synthesizer. 

The  Texas  Instruments  solid  state  software  modules 
were  selected  due  to  their  correspondence  to  materials  tra¬ 
ditionally  introduced  in  Alberta's  Grade  one  curriculum. 

Texas  Instruments  had  designed  and  developed  this  software 
in  consultation  with,  leading  educators. 

From  a  teaching-learning  point  of  view,  the  Texas 
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Instruments  software  appeared  to  have  many  potentially 
effective  qualities.  All  children  are  natural  manipulators 
of  objects;  the  software  creates  opportunities  for  learning 
by  doing  in  requiring  step-by-step  interaction  with  the 
computer.  This  interaction  not  only  teaches  the  necessary 
keyboard  skills  in  order  to  use  the  keyboard  effectively,  it 
also  reinforces  the  numeric  and  alphabetic  characters,  a 
major  requisite  of  the  Grade  one  level  of  formal  education. 
For  these  young  learners,  the  potential  for  confusion  be¬ 
tween  the  letter  0  and  the  numeric  0  on  the  keyboard  was 
recognized  and  the  need  for  reinforcement  in  the  orientation 
was  noted.  The  software  was  designed  to  appeal  to  the 
child's  fascination  with  music,  color  and  animation.  A  cor¬ 
rect  keyboard  entry  was  rewarded  by  music  and  colorgraphics . 
Error  response  provided  an  audible  signal  and  instant  en¬ 
couragement  for  the  child  to  try  again.  Error  correction 
appeared  to  be  easily  accomplished.  The  added  feature  of 
the  speech  synthesizer  could  allow  non-verbal  communicating 
children  to  become  totally  involved  in  this  new  learning 
activity.  The  modules  selected  provide  a  sufficient  range 
of  content  to  allow  students  of  varying  levels  of  cognitive 
development  to  interact  with  the  microcomputer. 

Subject  Selection 

Selection  of  Grade  one  students  to  participate  in 
this  study  was.  made  in  consultation  with  the  school  princi¬ 
pal  and  members  of  the  teaching  staff.  Sixteen  physically 
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handicapped  students  (two  Grade  one  classes  of  eight  stu¬ 
dents  each.)  were  selected  for  the  study.  Appendix  C  sum¬ 
marizes  the  multidisciplinary  team  appraisal  of  each  student. 

Stanford  Binet  I.Q.  measurements  were  available  for 
only  12  of  the  16  students.  These  ranged  from  68  to  117, 
with,  a  mean  of  91.5.  Educators  responsible  for  the  Stanford 
Binet  appraisals  reported  they  were  unable  to  ascertain  these 
measurements  due  to  the  nature  of  the  physical  handicaps  of 
the  remaining  four  students. 

At  the  time  of  initiating  the  study,  the  students' 
chronological  ages  ranged  from  five  years,  eight  months  to 
seven  years,  nine  months,  the  mean  being  six  years,  nine 
months . 

Group  1  was  a  class  of  eight  students  for  whom 
speech  and/or  language  delay  superseded  other. handicaps  as 
factors  influencing  the  choice  of  teaching  strategies.  This 
group  was  considered  by  the  school  to  be  a  "senior"  Grade 
one  class,  functioning  educationally  above  the  other  two 
Grade  one  classes  in  the  school. 

One  month  following  the  commencement  of  this  study, 
the  homeroom  teacher  of  the  intended  Group  2  was  injured  in 
an  accident.  In  the  interest  of  the  students  and  substitute 
teachers,  a  new  Group  2  of  eight  Grade  one  students  was 
selected.  For  the  purposes  of  this  study,  this  change  did 
not  unduly  alter  the  sample  in  that  this  group  of  eight  stu¬ 
dents  had  a  range  of  severe  physical  handicaps  which  required 
innovative  strategies  to  permit  the  students  to  demonstrate 


that  learning  had  occurred.  The  change  did,  however,  mean 
that  the  teacher  of  Group  1  students  actively  participated 
in  the  planning  phase  from  the  outset.  Group  2's  teacher, 
on  the  other  hand,  did  not  become  as  actively  involved  until 
just  prior  to  implementation. 

Classroom  Observation 

An  integral  part  of  the  assessment  phase  was  direct 
observation  of  the  two  groups  of  students  selected  for  the 
sample  in  the  classroom,  their  natural  learning  environment. 
The  investigator  was  introduced  to  each  group  of  students  by 
their  respective  homeroom  teachers  and,  for  a  period  of 
three  school  days,  assumed  the  role  of  a  teacher's  aide, 
working  with  the  students. 

This  period  of  direct  observation  through  participa¬ 
tion  allowed’ the  investigator  an  opportunity  for  partial 
validation  of  the  previously  developed  multidisciplinary 
team  appraisal  summary  for  each  student  (see  Appendix  C) . 

The  functional  capabilities  of  each  student  in  the 
sample  were  of  prime  importance  for  planning  activities. 

It  became  apparent  that  a  quick  reference,  wholistic  profile 
of  the  student's  functional  abilities  and  limitations  as 
identified  by  all  of  the  disciplines  was  essential  for 
effective  work  with,  each  child.  The  instrument  developed 
for  this  purpose,  "Student  Profile  of  Functional  Abilities," 
is  presented  in  Appendix  D. 
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Planning 

Based  on  the  compilation  and  analysis  of  the  assess¬ 
ment  data,  the  planning  phase  was  initiated  and  focused  on 
three  broad  areas:  activities,  content  and  instruments. 

Activities 

The  introduction  to  computer  assisted  instruction 
would  begin  with-  an  initial  discussion  and  demonstration  to 
provide  for  a  group  process  with  each-  class  of  students. 
During  the  group  sessions  which  would  be  spread  over  a  three 
day  period  for  each  class,  a  module  with  a  very  elementary 
content  would  provide  the  basis  for  direct  practical  ex¬ 
perience  on  the  microcomputer. 

Pretests  to  establish  a  measurement  of  the  students' 
level  of  knowledge  in  each  of  the  content  areas  to  be  chosen 
was  deemed  relevant.  These  would  precede  two,  30-minute 
computer  orientation  sessions  per  week  over  a  three-week 
period  (six  sessions!,  where  each,  individual  student,  working 
with,  a  "buddy"  for  necessary  assistance,  would  have  "hands- 
on"  experience  on  the  microcomputer. 

The  pretests  would  be  readministered  as  posttests 
immediately  following  the  three  weeks  of  practical  applica¬ 
tion.  At  least  two  weeks  following  the  posttests,  retention 
tests  would  also  be  administered. 

One  of  the  conditions  for  approval  of  this  study  was 
a  demonstration  to  the  senior  staff  of  the  institution;  this 
included  the  administrators  from  each  of  the  multidisciplinary 


team  .areas .  A  wind-up  party  to  express  appreciation  to  the 
students  as  well  as  the  staff  seemed  an  appropriate  way  to 
fulfill  this  requirement. 

Content 


The  selection  of  content  for  all  learning  activities 
planned  for  this  study  was  done  in  full  consultation  with 
the  school  principal  and  Group  1  teacher.  The  content  for 
the  initial  group  discussion  and  demonstration  would  utilize 
Module  1,  Early  Learning  Plan  (Texas  Instruments,  Inc.,  1979) 
This'  module  was  selected  because  it  was;  recognized  that  its 
content,  focusing  on  shape,  numbers  and  letter  recognition, 
counting,  sorting  and  the  alphabet,  as  well  as  beginning 
computer  skills,  was  deemed  to  be  within  the  scope  of  under¬ 
standing  of  all  students  within  the  sample.  Thus,  a  non¬ 
threatening  learning  situation  should  be  possible. 

To  maintain  this  non-threatening  climate,  the  pre¬ 
tests  and  posttests  would  be  conducted  in  a  familiar  mode, 
paper  and  pencil  (.see  Appendix  E)  .  Only  the  retention  tests, 
would  be  completed  through  the  use  of  the  microcomputer;  the 
content  would  be  programmed  identically  to  provide  for  com¬ 
parability.  The  first  decision  regarding  choice  of  subject 
matter  was  a  determination  that  there  would  be  a  combination 
of  familiar  topics  plus  the  introduction  of  one  new  concept, 
which,  was  consistent  with,  the  program  of  studies  for  elemen¬ 
tary  education  (.Alberta  Education,  19  78)  ,  but  had  not  as  yet 


been  introduced. 


Sums  and  differences  were  selected  as  the  familiar 
learning  content.  The  concept  of  nouns  was  selected  as  the 
new  introductory  content.  During  each  practice  session  of 
computer  assisted  instruction,  all  three  content  areas  would 
be  addressed. 

Instruments 

Orientation  to  the  concept  and  functions  of  a  micro¬ 
computer  would  commence  with  a  group  "show  and  tell."  The 
Texas  Instruments'  "Speak  and  Spell"  and  a  digital  calcula¬ 
tor,  currently  on  the  toy  market,  would  be  initially  intro¬ 
duced  to  demonstrate  the  concept  of  the  functions  which  the 
Texas  Instruments  T. I. -99/4  microcomputer  can  perform.  A 
large  percentage  (.69%).  of  the  students  had  some  degree  of 
speech/language  delay;  to  minimize  a  complete  reliance  on 
verbal  communication,  the  investigator  designed  and  con¬ 
structed  a  puppet  "T.I. Tex."  The  puppet  would  ultimately 
be  used  to  control  the  classroom  environment  through  demon¬ 
stration  and  actions,  rather  than  spoken  words.  If  the 
puppet  could  make  a  mistake  and  hit  the  wrong  computer  key, 
then  there  would  be  no  need  for  embarrassment  when  the  stu¬ 
dent  did  the  same  thing. 

Posters  illustrating  the  significant  features  of  the 
keyboard  were  developed  for  display  in  both  classrooms;  the 
students  would  thus  be  able  to  identify  familiar  numbers  and 
alphabet  letters.  The  "special  keys"  that  the  student  must 
know  in  order  to  interact  with-  the  microcomputer  were  also 
depicted . 
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A  colouring  book  to  reinforce  all  the  new  concepts 
to  be  presented  in  this  study  was  designed  and  developed  by 
the  investigator  after  confirming  with  the  classroom  teachers 
that  the  students  should  be  able  to  master  the  new  vocabulary 
with,  phonetic  presentation  and  reinforcement  during  discus¬ 
sions.  During  the  group  orientation  session,  the  students 
would  be  given  the  book  (.to  take  home),  with,  the  intent  of 
stimulating  parent/guardian  interest  in  this  new  learning 
activity  and  reinforce  the  new  vocabulary  (.see  Appendix  F)  . 

Summary 

The  descriptive  research  design  of  this  study  and 
the  nursing  process  approach,  i.e.  assessment,  planning, 
implementation  and  evaluation,  have  been  described.  The 
assessment  and  planning  phases  of  this  study  have  been  dis¬ 
cussed  in  depth.,  thereby  depicting  the  methodology  employed. 
Assessment  focused  on  the  students  and  their  abilities,  the 
hardware  and  courseware  available,  student  selection  and 
direct  observation  of  the  children  selected.  Planning  en¬ 
tailed  delineation  of  appropriate  activities,  determination 
of  content  and  the  development  of  necessary  and  appropriate 
instruments  in  preparation  for  the  implementation  phase. 


CHAPTER  IV 


IMPLEMENTATION:  DESCRIPTION ,  OBSERVATIONS 

AND  ANALYSIS 


The  third  phase  of  the  investigation  is  discussed  in 
this  chapter,  namely,  implementation.  Details  of  each  as¬ 
pect  of  the  orientation  for  selected  Grade  one  physically 
handicapped  students  to  computer  assisted  instruction  are 
described . 

Prior  to  implementation,  the  assessment  and  planning 

described  in  Chapter  III  were  presented  to,  and  approved  by, 

the  school  principal.  The  homeroom  teacher  of  the  children 

* 

selected  for  Group  1  was,  as  has  been  indicated,  actively 
involved  throughout  the  preceding  phases,  allowing  for  fre¬ 
quent  discussion,  instruction  and  "hands-on"  experience  with 
the  microcomputer.  Unfortunately,  due  to  the  late  involve¬ 
ment,  Group  2's  teacher  was  oriented  to  the  microcomputer  at 
the  same  time  as  the  students.  Fortunately  there  was  time 
at  the  end  of  the  study  for  further  discussion  and  instruc¬ 
tion  . 

Activities 

The  three-day  period  spent  during  the  planning  phase, 
observing  the  16  students  at  work  in  the  classroom  and  at 
play,  proved  invaluable.  In  a  short  time,  a  mutual  rapport 
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began  to  evolve  for  both  investigator  and  students,  and  the 
perception  that  each  student  was  not  disabled  but,  rather, 
had  varying  degrees  of  ability  (Viscardi,  1952,  p.  239)  was 
reinforced.  A  group  orientation  was  conducted  over  a  two- 
day  period  for  each  individual  group,  with  the  homeroom 
teacher  and  investigator  both  participating  in  the  activi¬ 
ties.  The  classroom  had  been  set  up  the  morning  of  orienta¬ 
tion— day  one- — prior  to  the  students'  arrival.  They  appeared 
fascinated  with  the  equipment  and  when  asked  by  the  investi¬ 
gator,  "What  do  you  think  we  are  going  to  do  today?"  there 
were  varied  responses,  from  "Watch  cartoons,"  to  "No,  we  are 
going  to  be  on  television!" 

Utilizing  the  puppet,  the  key  parts  of  the  microcom¬ 
puter  were  explained.  Each  new  word  to  be  learned  was 
written  on  the  board  and  each  letter,  then  word,  was  sounded 
out  by  the  students.  To  introduce  the  concepts  that  were 
ultimately  used  when  interacting  with  the  microcomputer,  a 
Texas  Instruments  Speak  and  Spell  and  a  digital  calculator 
were  introduced  as  teaching  aids..  Each  student  spent  time 
working  with  these  aids.-  The  new  material  presented  to  the 
students  was  then  reviewed,  including  physical  identification 
of  the  components  on  the  microcomputer. 

The  second  group  orientation  day  commenced  with  the 
paper  and  pencil  pretests (see  Appendix  E) ,  during  which  both 
groups  of  students  were  supervised  by  the  teacher  and  inves¬ 
tigator.  A  review  of  material,  presented  the  previous  day, 
followed.  The  puppet  and  investigator  then  continued  with  a 
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demonstration  of  the  microcomputer  in  operation,  commencing 
with  the  use  of  the  speech  editor  module  programmed  to  have 
the  speech  synthesizer  say,  "Hello,  I  am  a  Texas  Instruments 
computer."  The  demonstration  continued  using  Module  1, 

Early  Learning  Fun  (Texas  Instruments,  Inc.,  1979).  Through¬ 
out  this  demonstration  the  puppet  interacted  with  the  micro¬ 
computer.  Errors  in  entering  data  from  the  keyboard  were 
performed,  allowing  each  student  to  hear  and  see  both  nega¬ 
tive  and  positive  reinforcements;  this  resulted  in  a  posi¬ 
tive  exchange  between  students  and  puppet  (see  Appendix  G 
for  photographs  of  these  activities) . 

The  students  were  initially  fascinated  by  the  toy¬ 
like  appeal  of  the  microcomputer,  but  quickly  recognized 
that,  although  fun  to  operate  and  use,  the  microcomputer  was 
controlled  by  a  set  of  instructions  which  must  be  followed. 
Each  student  then  selected  an  activity  from  Module  1  to  work 
through — shapes,  numbers,  sorting  or  the  alphabet,  taking  a 
turn  on  the  microcomputer.  The  colouring  book  (see  Appendix 
F)  was  given  to  each  student  to  reinforce  the  new  material 
learned.  A  brief  half  hour  review  and  an  explanation  of  the 
timetabling  for  the  next  three  weeks  completed  the  group 
orientation  to  computer  assisted  instruction. 

The  students  were  paired  on  a  "buddy"  system  based 
on  classroom  observations,  physical  needs,  compatability , 
and,  with  the  teacher's  approval,  each  received  a  one  hour 
orientation  (per  week  for  the  next  three  weeks)  to  computer 
assisted  instruction. 
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Immediately  following  each  orientation  session,  per¬ 
tinent  anecdotal  notes  were  recorded  using  a  checklist  of 
the  students'  physical  functions,  academic  achievements  and 
specific  behavioural  reactions.  Upon  completion  of  this 
three-week  period,  the  posttests  (see  Appendix  E)  were  ad¬ 
ministered  to  both  groups  of  students  under  supervision  of 
the  teacher  and  investigator. 

During  the  next  two  weeks  the  students  returned  to 
their  pre-study,  routine  academic  schedule,  allowing  no  fur¬ 
ther  orientation  to  computer  assisted  instruction. 

Two  weeks  later,  the  retention  tests  were  administered 
using  the  same  level  of  material  as  had  been  used  in  the 
pre/posttests,  via  the  microcomputer  mode.  Group  1  was 
supervised  by  teacher  and  investigator,  Group  2  by  investi¬ 
gator  alone.  During  this,  the  final  week  of  study,  the 
planned  demonstration/party  was  held,  at  which  time  each 
student  was  presented  with  a  "Well  Done!"  certificate  (see 
Appendix  H)  .  Overall,  the  students  appeared  to  enjoy  their 
party  and  the  opportunity  to  demonstrate  their  newly  ac¬ 
quired  skills. 


Anecdotal  Analysis 

The  heterogeneity  of  this  group,  exacerbated  by  the 
variety  and  complexity  of  each  child's  physical  handicaps, 
necessitates  a  description  of  the  investigator's  observa¬ 
tions  of  each  child's  behaviors  and  interactions  throughout 
the  orientation  period.  The  initial  comprehensive  assessment  data, 
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compiled  from  the  records  (Multidisciplinary  Team  Appraisal 
Summaries,  Appendix  C)  and  the  initial  three-day  observa¬ 
tion/interaction,  were  used  as  a  baseline  from  which  each 
child's  progress  could  be  noted. 

Student  1.1.1 

On  initial  contact  with  this  student  in  the  class¬ 
room  environment  it  was  apparent  that  she  was  very  shy  and 
withdrawn  with  strangers.  She  was  equally  sensitive  when 
asked  by  the  teacher  to  introduce  herself  to  the  investiga¬ 
tor.  Her  speech  was  very  slow  and  at  times  indistinct.  She 
demonstrated  an  excellent  rapport  with  her  peers  in  both  the 
classroom  and  play  environments  and  was  both  attentive  and 
respectful  towards  her  teacher.  This  student  appeared  to  be 
a  very  bright  child  who  worked  intently  on  all  her  assign¬ 
ments;  however,  she  tended  to  wait  and  copy  the  actions  of 
her  peers  rather  than  listening  to  the  instructions  given. 
Table  1  portrays  a  student  profile  of  functional  abilities 
(also  see  Appendix  C) . 

During  the  three-day  orientation  period  she  was  very 
enthusiastic  in  all  aspects  of  the  computer  functions;  her 
total  success  with  all  the  learning  activities  presented 
from  module  1  led  to  the  sharing  of  her  achievement,  ver¬ 
bally,  with  the  investigator. 

Her  teacher  requested  that  the  student  pronounce 
each  noun  as  it  appeared  on  the  screen,  which  led  to  her  re¬ 
quiring  a  lot  of  reassurance  from  the  investigator  during 
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the  second  week  of  the  orientation.  The  only  other  area  of 
difficulty  encountered  during  this  period  was  with  material 
relating  to  differences. 

Although  she  performed  the  numerical  calculations 
very  quickly  and  accurately  during  week  three,  the  difficul¬ 
ties  with  nouns  continued,  leading  her  to  become  very 
anxious  and  requesting  to  repeat  the  module  over  and  over 
again . 

She  maintained  a  high  level  of  enthusiasm  throughout 
the  orientation  period  and,  at  the  conclusion,  was  able  to 
function  totally  unaided  throughout  the  sessions.  Her 
level  of  confidence  increased.  During  the  final  week  she 
arrived  alone  and  explained  to  the  investigator  why  her 
"buddy"  would  be  late  for  his  session;  she  commenced  her 
assignment  and  when  her  buddy  arrived  she  chastized  him  and 
proceeded  to  correct  him  when  he  made  errors  in  his  assign¬ 
ment.  Sire  did  not  participate  in  the  retention  test  as  she 
went  home  for  a  holiday. 

Student  1.1.2 


During  the  first  classroom  contact  with  this  student 
he  displayed  a  marked  lack  of  self-confidence  when  respond¬ 
ing  to  verbal  questioning.  He  was  a  bright,  motivated  little 
boy ,  who  was  very  quick  and  neat  with  all  his  written  assign¬ 
ments;  however,  he  became  very  restless  and  easily  dis¬ 
tracted  during  speech/language  classes.  Weaknesses  were 
noted  with  his  vocabulary  and  comprehension.  Table  2  por¬ 
trays  student  profile  of  functional  abilities  (also  see 
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Appendix  C) . 

Problems  were  noted  in  the  area  of  hand-eye  coor¬ 
dination  during  the  second  week,  in  that  he  tended  to  look 
at  the  computer  screen  rather  than  alternate  between  key¬ 
board  and  screen.  He  was  very  shy  and  reserved,  requiring 
assistance  with  the  noun  assignment.  He  continued  to  have 
problems  with  the  key  controls  during  the  third  week.  Being 
very  quick  with  arithmetic  calculations,  his  improvement  was 
noted  in  the  comprehension  of  nouns  assignment.  In  the 
final  week,  first  session,  he  was  very  intense  when  working 
on  assignments;  he  smiled  when  prompted  or  corrected,  but 
did  not  speak.  The  final  session  was  a  total  reversal- — -if 
he  touched  the  wrong  key  during  his  responses  he  immediately 
verbalized  the  correct  answer. 

Student  1.1.3 

This  bright,  vivacious  and  well-motivated  child  res¬ 
ponded  immediately  on  initial  contact  with  the  investigator, 
using  excellent  verbal  communication  skills,  but  had  diffi¬ 
culty  in  her  written  assignments.  She  was  very  capable  of 
attempting  to  use  manipulative  techniques,  as  the  investiga¬ 
tor  discovered  while  laying  out  her  papers  and  pencil  for 
an  assignment:  "Can  you  write  my  letters  for  me?  I'm  a 
cripple  you  know, "  she  stated]  A  shorter  pencil  and  slight 
pressure  applied  above  her  right  wrist  by  the  investigator 
allowed  her  to  write.  "The  best  'M'  I  have  done  in  my  life" 


was  her  evaluation. 


Table  3  describes,  a  summarized  overall 
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description  of  student  profile  of  functional  abilities 
(also  see  Appendix  C)  . 

During  week  two,  she  continued  attention-seeking 
behaviour,  giving  the  impression  she  could  not  read,  sound¬ 
ing  out  each  individual  letter,  e.g.  "k-ah-er "  for  car. 

When  working  on  the  noun  assignment,  however,  she  quickly 
and  clearly  identified  Boston  as  being  a  place  and  con¬ 
tinued  the  whole  section  in  this  manner,  while  still  claim¬ 
ing  not  to  understand  elementary  instructive  words.  Her 
attention  span  was  very  short  during  week  three  and  she  de¬ 
manded  assistance  in  all  areas  of  the  assignment.  In  the 
final  week  assistance  was  again  given  in  all  areas.  She 
appeared  bored  and  was  very  demanding,  disruptive  and  atten¬ 
tion  seeking. 

The  situation  was  discussed  with  the  Group  1  teacher; 
the  investigator  was  of  the  opinion  that  this  child  would 
have  been  much  less  demanding  had  she  been  placed  in  a  one- 
to-one  relationship  rather  than  having  to  share  the  investi¬ 
gator's  attention  with  a  "buddy." 

Student  1.1.4 

When  first  encountered  in  the  classroom  environment, 
this  little  girl  was  very  shy  and  withdrawn  and  had  great 
difficulty  in  vocalizing  her  name,  which  was  finally  pre¬ 
sented  in  a  barely  audible  whisper.  She  appeared  bright, 
attentive  and  very  observant  during  all  classroom  activities. 
During  recess  periods  she  was  frequently  observed  singing 


and  playing  records  (most  times  one  or  more  of  her  peers 
were  with  her) — -she  truly  had  a  love  of  music.  With  gentle 
prompting  this  little  girl  would  talk;  she  responds  well  to 
her  teacher's  guidance  and  gentle  understanding.  Table  4 
contains  student  profile  of  functional  abilities  (see  also 
Appendix  C) . 

This  little  girl  became  very  attracted,  almost  pos¬ 
sessive  of  the  puppet.  She  constantly  placed  herself  adja¬ 
cent  to  it  and  appeared  to  delight  in  touching  its  various 
textures . 

During  the  second  week  she  remained  shy  and  reserved, 
preferring  practical  application  rather  than  communication. 
Investigator's  assistance  was  required  with  calculations  in¬ 
volving  two  or  more  digits  during  the  third  week.  As  her 
confidence  increased,  she  was  encouraged  to  vocalize  when 
working  on  the  noun  assignment.  By  the  completion  of  the 
orientation  period  her  level  of  confidence  was  greatly  im¬ 
proved  and  she  worked  independently,  seeking  approval  only 
when  completing  a  specific  content  area. 

Student  1.1.5 

This  bright,  exhuberant  little  boy  was  first  en¬ 
countered  in  a  spell  of  aggressive  behaviour  towards  his 
peers.  Very  shy  when  introducing  himself  to  the  investiga¬ 
tor,  he  displayed  a  marked  speech  impediment.  During  the 
first  three  hours  of  the  investigator's  observation,  this 
little  boy  demonstrated  ten  attention  seeking/inappropriate 
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behaviour  patterns  during  both  classes  and  recess. 

His  behaviour  was  discussed  with  the  teacher  who  ex¬ 
plained  that  he  was  very  insecure  and  fearful  in  unfamiliar 
situations;  no  doubt  the  investigator's  presence  had  exag¬ 
gerated  his  behaviour. 

On  the  second  day  of  observation  this  boy  worked 
intently  on  a  "word  house,"  displaying  neat,  precisely 
written  alphabet  letters.  He  had  a  keen  sense  of  humour  and, 
once  accustomed  to  the  investigator's  presence,  he  demon¬ 
strated  this  by  directing  his  humour  toward  himself  first, 
then  to  the  investigator,  in  the  difficult  formation  of  words. 
Table  5  contains  student  profile  of  functional  abilities 
(see  also  Appendix  C) . 

During  the  second  week  he  was  very  hyperactive 
during  the  computer  instruction  session.  He  rushed  through 
his  assignments,  demanding  more  and  more  to  complete.  The 
investigator  noted  that  he  should  be  allowed  to  make  an  error 
and  slow  down  in  order  that  further  learning  could  occur. 

This  little  boy  was  placed  on  sedation  at  the  end  of  the 
second  week. 

The  following  week  there  was  a  marked  change  in  his 
behaviour.  He  was  polite,  controlled,  responsive  and  very 
friendly  toward  his  "buddy,"  insisting  that  he  work  first  on 
the  computer.  When  his  turn  came  to  work  on  the  computer, 
he  completed  his  assignment  with  a  completely  correct  score, 
progressing  during  the  time  period  to  an  assignment  on  divi¬ 
sion  "by  three."  During  the  final  sessions,  this  child 
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displayed  happy,  cooperative  behaviour.  Having  completed 
all  the  prescribed  assignments,  he  was  permitted  to  progress 
to  the  more  complex  multiplication  and  division  "by  four." 

This  child  demonstrated  the  most  marked  progress  of 
all  students  in  the  sample. 

Student  1.1.6 


Small  and  finely  built,  this  child,  when  first  ob¬ 
served  in  the  classroom  environment,  appeared  withdrawn  and 
shy.  He  worked  very  intently  and  conscientiously  with  his 
written  assignments;  however,  he  had  a  tendency  to  rush  when 
working  with  mathematical  problems,  becoming  very  self- 
conscious  and  withdrawn  when  he  made  an  error.  He  displayed 
a  keen  sense  of  humour,  was  well  liked  by  his  peers  and 
thoroughly  enjoyed  group  interaction  with  them.  Table  6 
describes  a  summary  of  Student's  functional  abilities  in 
profile  (see  also  Appendix  C) . 

During  the  first  week  this  boy  required  assistance 
with  mathematical  calculations,  however  he  could  verbalize 
the  correct  answer  upon  immediate  questioning.  He  fre¬ 
quently  moved  forward  and  backward  in  his  chair,  toward  and 
away  from  the  screen,  leading  the  investigator  to  question 
whether  he  might  have  a  not-yet-diagnosed  visual  deficiency. 
During  the  following  week,  his  assignments  were  performed 
very  quickly,  with  a  great  deal  of  enthusiasm  displayed  in¬ 
cluding  asking  pertinent  questions  about  the  computer. 

There  appeared  to  be  an  improvement  in  his  manual  dexterity. 
During  the  final  two  sessions,  this  child  performed  very 
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intently,  completing  all  his  assignments,  but  did  not  speak 
at  all! 

Student  1.1.7 

When  asked  by  the  teacher  to  introduce  himself  to 
the  investigator  at  the  time  of  first  contact,  this  little 
boy  physically  withdrew  into  his  chair,  became  teary-eyed 
and  buried  his  head  as  he  curled  himself  into  a  foetal  posi¬ 
tion.  During  the  second  session,  he  appeared  more  relaxed. 
Although  not  overtly  responsive,  he  was  observed  to  cast 
slight  sideways  eye  movements  in  the  direction  of  the  inves¬ 
tigator.  Part  of  the  third  observation  period  was  spent 
having  the  investigator  work  with  him  on  a  mathematics 
assignment;  at  this  time  he  had  progressed  to  communication 
through  facial  gestures  and  body  language.  He  worked  well 
independently,  producing  accurate,  neatly  written  work.  He 
appeared  to  seek  approval  but  did  not  respond  when  this  was 
given.  A  very  slow,  gentle  approach  was  required  when  work¬ 
ing  with  this  child,  with  the  provision  of  much  love  and 
reassurance.  Table  7  portrays  a  profile  of  student's  func¬ 
tional  abilities  (see  also  Appendix  C) . 

During  the  group  orientation  period,  he  was  the  only 
child  among  Group  1  to  make  a  series  of  errors  with  the  ele¬ 
mentary  level  learning  activity.  He  again  withdrew  into 
himself  physically  and  no  amount  of  reassurance  from  the 
puppet,  investigator  or  teacher  could,  at  this  point,  resolve 


the  situation. 
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During  the  first  intensive  session,  week  two,  this 
boy  displayed  withdrawn  behaviour,  refusing  to  "enter"  onto 
the  computer.  His  "buddy,"  however,  was  able  to  encourage 
him,  getting  him  to  sit  down  and  then  demonstrated  how  to 
proceed.  By  the  second  session  he  appeared  much  more  relaxed 
and  to  be  trying  hard  to  achieve;  he  was  able  to  achieve  all 
the  prescribed  assignments. 

The  third  week  brought  an  almost  completed  reversal 
of  behaviour.  He  preceded  his  buddy  into  the  room,  sat  down 
at  the  computer,  turned  it  on,  selected  his  module,  inserted 
it  and  proceeded  to  work  through  his  assignment  achieving, 
again,  a  perfect  score!  As  each  correct  score  was  displayed, 
accompanied  by  the  programmed  positive  reinforcement,  he 
responded  with  smiles  and  gestures  of  delight.  As  his 
"buddy"  progressed  with  his  turn,  thereby  occupying  the  in¬ 
vestigator's  attention,  this  boy  suddenly  climbed,  uninvited, 
onto  the  investigator's  lap  where  he  remained  until  the  end 
of  the  session. 

Therapies  necessitated  rescheduling  and  assignment 
of  a  new,  functionally  slower,  "buddy"  during  the  final  week. 
When  leaving  the  classroom  to  go  to  the  "computer  room"  with 
the  investigator  and  his  new  "buddy,"  this  child  took  the 
key  from  the  former's  hand  and  ran  ahead.  By  the  time  the 
investigator  arrived,  he  had  the  computer  operational  and 
was  working  through  his  assignment.  He  performed  all  func¬ 
tions  very  quickly.  Due  to  his  high  level  of  excitability 
he  pressed  the  wrong  key,  then,  realizing  his  own  error,  he 
spontaneously  verbalized  the  correct  answer.  Throughout  his 
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"buddy's"  session  he  paced  up  and  down  the  room,  became  more 
agitated  and  excitable,  jumped  on  and  off  the  investigator's 
knee,  and  finally  he  verbally  chastized  his  "buddy"  as  he 
left  the  room. 

Throughout  these  sessions,  this  boy's  teacher  and, 
via  the  teacher,  the  multidisciplinary  team  members  were 
kept  informed  of  his  behavioural  changes,  as  were  his 
parents  on  an  occasion  when  they  had  reason  to  come  to  the 
school.  At  this  point,  following  consultation  with  the 
school  principal  and  teacher,  the  boy  was  asked  if  he  would 
like  to  demonstrate  what  he  had  learned,  during  this  orienta¬ 
tion  to  computer  assisted  learning,  to  the  visitors  at  the 
class  party.  He  responded  with  nods,  smiles,  and  a  weak 
"yes."  On  the  day  of  the  demonstration/party,  upon  the  in¬ 
vestigator's  request,  he  commenced  his  demonstration,  exe¬ 
cuting  it  with  controlled,  robot-like,  precision.  To  the 
audience's  round  of  applause  for  a  "job  well  done,"  his 
acknowledgement  was  to  put  his  head  down,  walk  across  the 
room  to  his  classmates,  and  withdraw. ^ 


1While  writing  up  these  findings,  in  hindsight,  the 
investigator  questions  whether  the  request  to  demonstrate  was 
"pushing"  this  child  too  far  too  quickly,  in  appreciating 
his  earlier  improved  behaviours.  Follow-up  questioning  of 
staff  indicates  that  he  continues  to  make  slow  but  consis¬ 
tent  progress. 
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Student  1.1.8 

Upon  first  contact,  this  child  was  unable  to  pro¬ 
nounce  his  name  clearly  when  introduced  to  the  investigator. 

He  was  easily  distracted  from  classroom  proceedings,  prefer¬ 
ring  to  play  with  a  teddy  bear  and  an  alligator  puppet  which 
were  on  his  desk.  At  1530h,  promptly,  he  interrupted  the 
teacher,  reminding  her  that  it  was  "home  time"  as  he  pre¬ 
pared  to  dash  out  of  the  classroom.  Overall,  he  was  a  very 
pleasant,  respectful  young  boy.  Very  courteous  and  helpful 
toward  his  classmate,  a  little  girl  in  a  wheelchair,  he  got 
her  books  out  of  the  desk,  sharpened  her  pencil  and  brought 
her  juice  at  recess  during  the  observation  periods.  Table  8 
portrays  functional  abilities  in  profile  (see  also  Appendix  C)  . 

During  week  one,  he  worked  hard  to  achieve  success 
when  working  on  his  assignments.  Each  time  the  nouns 
appeared  on  the  screen,  he  attempted  to  pronounce  them  cor¬ 
rectly.  He  completed  his  prescribed  assignments  in  week  two 
without  requiring  assistance  and  was  permitted  to  progress 
to  elementary  multiplication.  In  the  final  week,  his  word 
pronunciation  appeared  to  be  improving  and  he  could  progress 
reasonably  successfully  through  all  the  words  presented  in 
the  noun  module.  Seeking  constant  approval  for  his  work,  he 
required  continual  positive  reinforcement. 
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Student  1.2.9 


Due  to  this  little  boy's  need  for  multiple  and  fre¬ 
quent  therapies,  his  experience  in  this  study  was  continually 
interrupted  from  the  outset.  The  investigator's  first  im¬ 
pression  of  this  student  was  that  of  a  delightful,  happy, 
rather  chubby  lad  who  was  very  popular  with  his  peer  group. 
Restricted  to  a  body  frame,  he  was  totally  physically  depen¬ 
dent,  therefore  requiring  books  and  pencils,  etc.,  to  be 
placed  within  his  reach.  During  classroom  sessions,  his 
attention  span  seemed  to  be  short,  perhaps  largely  due  to 
his  enforced  physical  immobility.  Table  9  presents  student 
profile  of  functional  abilities,  (see  also  Appendix  C) . 

A  potential  difficulty  in  fitting  this  child,  in  his 
body  frame,  into  the  computer  room  was  recognized.  This 
proved  to  be  a  real  test  of  adaptability.  There  was  insuf¬ 
ficient  space  to  accommodate  the  frame  without  creating  a 
fire  hazard  by  blocking  the  doorway,  nor  was  there  room  to 
situate  the  screen  so  that  it  was  within  his  ready  visual 
range  when  in  his  necessitated  supine  position. 

During  the  group  orientation,  he  was  enthralled  by 
the  capabilities  of  the  computer,  eager  to  learn  and  well 
motivated.  This  level  of  motivation  continued  into  week  two 
but  his  attention  span  decreased  appreciably,  given  the  en¬ 
vironmental  constraints  delineated  above.  He  did,  however, 
successfully  complete  the  assignments.  This  boy  missed 
school  completely  during  the  third  week  of  scheduled  ses¬ 
sions.  During  the  final  week,  he  was  very  confident, 
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completing  sums  and  differences  quickly.  He  was  reasonably 
able  to  pronounce  each  of  the  nouns  presented  on  the  screen. 
Upon  completion  of  the  prescribed  assignment,  he  asked,  "Can 
we  {buddy}  do  some  more?  We've  had  our  physio  .  .  .  ."  To 

try  to  overcome  his  difficulties,  the  teacher  agreed  to 
locate  one  of  his  sessions  at  the  back  of  the  classroom  while 
the  remainder  of  the  group  continued  with  their  "regular" 
learning  activities.  This,  however,  proved  disruptive  to 
classmates  and  teacher  alike.  (Appendix  I  describes  both  the 
positive  and  negative  comments  from  the  teachers '  perspectives  . ) 

Student  1.2.10 


Upon  first  observation,  this  very  slow,  dull  looking 
little  boy  was  very  difficult  to  understand  due  to  his 
speech/language  delay.  He  displayed  left-handed  dominance 
in  all  of  his^classroom  assignments  and  did  not  attempt  to 
use  his  right  hand.  Displaying  minor  behaviour  problems, 
this  child  sought  attention  by  becoming  teary-eyed  when  he 
did  not  get  his  own  way.  The  investigator's  first  observa¬ 
tions  of  this  child  were  probably  due  to  the  heavy  dose  of 
sedation  he  was  prescribed  daily.  Table  10  presents  stu¬ 
dent  profile  of  functional  abilities  (see  also  Appendix  C) . 

During  the  first  two  sessions  of  the  group  orienta¬ 
tion,  this  child  experienced  petit  mal  seizures  while  view¬ 
ing  activities  on  the  computer  screen  in  the  multicolour 
mode  (the  homeroom  teacher  was  unaware  that  the  child  had 
seizures).  .  The  colour  mode  was  switched  to  black-and-white 
for  this  child  throughout  the  remaining  sessions.  No 
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2 

further  seizures  occurred  while  he  was  at  the  computer. 

When  working  at  the  computer  he  was  to  be  encouraged  to  use 
his  right  hand.  Following  discussion  with  his  teacher,  the 
investigator  decided  to  work  with  this  child  on  a  one-to-one 
basis.  Although  his  attention  span  was  rather  limited,  he 
completed  the  prescribed  assignments  during  the  second  week 
with  very  little  prompting.  He  was  frequently  reminded  to 
use  his  right  hand  throughout  the  second  and  third  weeks. 

When  positive  behaviour  was  observed,  he  was  allowed,  at  the 
completion  of  his  assignment,  to  work  for  an  extra  ten 
minutes  on  a  module  of  his  own  choice.  He  was  observed, 
during  the  final  week,  to  use  his  right  hand  voluntarily, 
unaided  though  with  great  difficulty. 

Student  1.2.11 

This  delightful,  very  quiet  little  boy  required  a  firm, 
but  gentle  approach  with  a  great  deal  of  reassurance.  During 
first  observation,  he  became  very  sensitive  when  firm  direction 
was  given  by  his  teacher.  He  was  very  slow  and  functioned 
with  a  degree  of  difficulty  when  assigned  workbook  tasks.  When 
the  chalkboard  was  used  as  a  teaching  aid,  although  seated  at 
the  front  of  the  class,  he  appeared  to  have  a  visual  perception 
problem.  In  discussion  with  the  teacher,  following  his  ob¬ 
servation,  she  agreed  that  he  had  a  visual  perception  problem. 

He  was  a  very  popular  little  boy,  who  became  lively 

2 

"Some  of  the  children  can  bring  on  their  own  attacks 
by  photic  stimulation;  they  produce  a  flickering  light  by 
hand  movement  or  with  the  television  and  appear  to  derive  a 
compulsive  form  of  pleasure  from  so  doing"  (Jolly,  1966, 
p.  285) . 
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when  playing  with  his  peers.  Table  11  portrays  this  stu¬ 
dent's  profiles  of  functional  abilities  (see  also  Appendix  C)  . 

During  observation  periods  this  child  was  observed  to 
have  become  very  quiet  and  appeared  sleepy.  Upon  questioning 
by  investigator,  he  complained  of  a  headache;  his  cerebral 
shunt  (see  Appendix  C,  1.2.11)  appeared  tense  and  bulging. 

The  child  was  transferred  to  the  Nursing  Care  Centre  for  ob¬ 
servation  and  further  investigation.  (The  homeroom  teacher 
was  unaware  that  complications  could  occur  with  a  shunt.) 

During  the  second  week,  it  became  apparent  that  re¬ 
petitive  drill  and  practice,  presenting  one  subject  at  a 
time,  was  all  that  this  child  could  absorb.  He  was  en¬ 
couraged  to  use  his  right  hand  when  operating  the  keyboard. 

Throughout  the  remaining  sessions  the  drill  and 
practice  routine  was  maintained.  He  appeared  to  be  able  to 
comprehend  addition  and  subtraction  with  very  low,  single 
digit  numbers  and  recognized  only  very  simple  nouns.  He 
did,  however,  attempt  to  use  his  right  hand  without  prompt¬ 
ing;  this  was,  for  him,  a  very  difficult  procedure. 

Student  1.2.12 

When  introducing  himself  to  the  investigator,  this 
boy's  indistinct  speech  was  very  apparent;  careful  attention 
was  required  when  listening  to  him.  He  was  a  very  bright, 
enthusiastic  and  loving  little  boy,  well  liked  by  his  peers 
both  in  the  play  and  classroom  settings.  He  enjoyed  read¬ 
ing,  writing,  riding  on  his  uncle's  motorbike  and  fishing 
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difficulty  with  concepts,  particularly  with  numbers. 

*  Refer  to  Multidisciplinary  Team  Appraisal  (Appendix  C) . 


with  grandpa  at  the  lake.  He  was  bussed  in  to  school  daily 
from  a  rural  area  and  appeared  very  tired  at  the  end  of  the 
day.  Following  consultation  with  his  teacher ,  it  was  de¬ 
cided  to  schedule  morning  computer  sessions  for  him,  rather 
than  in  the  afternoon  with  others  of  Group  2.  Table  12  de¬ 
picts  this  student's  profile  of  functional  abilities  (see 
also  Appendix  C) . 

This  child  was  very  enthusiastic  and  motivated  dur¬ 
ing  group  orientation.  He  had  an  inquisitive  mind,  con¬ 
stantly  asking  how  things  worked  and  why.  In  the  second 
week  he  completed  all  prescribed  materials,  progressing  onto 
higher  level  sums,  calculating  to  the  level  of  three  digit 
numbers.  He  encountered  difficulty  when  working  at  the  com¬ 
puter  due  to  the  fact  that  his  legs  did  not  bend  and  he  wore 
braces.  In  moving  around  on  his  chair,  he  became  very  un¬ 
balanced.  This  boy's  physical  position  needed  to  be  changed 
every  15  minutes  for  the  sake  of  his  comfort.  He  worked 
through  materials  very  quickly  and  progressed  to  modules  of 
his  own  choice  in  the  last  week.  With  each  success  that  he 
achieved,  his  exuberant  excitement  and  enthusiasm  increased. 
However,  as  his  functional  ability  rose,  his  speech  became 
more  indistinct.  This  was  assumed  to  be  due  to  his  high 
level  of  excitement  and  consequent  lack  of  concentration  on 
his  speech. 
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Student  1.2.13 

This  very  friendly  little  boy,  when  first  observed, 
was  working  very  slowly  but  conscientiously  on  a  sums  assign¬ 
ment.  He  could  not  hold  a  pencil  or  write,  and  used  rubber 
stamps  for  numerical  work  and  a  typewriter  for  written  work. 

A  great  degree  of  difficulty  was,  however,  experienced  with 
both  aids.  He  frequently  fell  off  his  chair  and  often  bumped 
into  his  desk.  This  boy  enjoyed  music,  reading  and  art, 
including  looking  at  art  books  and  magazines .  With  great 
difficulty,  he  attempted  finger  painting.  Speech  was  very 
slow  and  indistinct  and  he  cried  easily  if  his  needs  were 
not  anticipated.  He  was  a  very  sensitive  little  boy  who 
needed  a  gentle,  reassuring  approach.  Table  13  portrays 
this  student's  profiles  of  functional  abilities  (see  also 
Appendix  C) . 

He  was  delighted  and  enthralled  during  the  group 
orientation.  Although  very  slow,  he  was  able  to  work  through 
the  introductory  elementary  module  at  the  computer.  Discus¬ 
sion  followed  with  teacher;  the  investigator  felt  that  the 
computer  practice  sessions  for  this  child  should  be  leng¬ 
thened,  to  allow  for  his  slow  mechanical  functioning.  It 
was  felt  that  a  template  would  not  be  required  for  the  com¬ 
puter  keyboard,  as  the  keys  were  separated  by  an  approximate 
1  cm.  space;  this  assessment  was  confirmed  during  his  first 
practice  session  as  no  difficulty  was  encountered.  In  the 
second  week  he  had  a  perfect  score  in  both  sums  and  nouns. 

Due  to  his  slowness,  the  prescribed  differences  assignment 
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could  not  be  extended.  No  further  extension  of  time  could 
be  given  for  practice  sessions  as  it  would  interfere  with 
classroom  requirements.  He  continued  his  slow,  conscien¬ 
tious  progress  and  during  the  last  week  was  able  to  complete 
all  of  the  prescribed  assignments. 

Student  1.2.14 

Upon  first  observation,  this  very  pretty,  but  sad 
looking  little  girl  appeared  extremely  withdrawn  and  pre¬ 
occupied.  She  rarely  smiled,  had  a  short  attention  span  and 
vascilated  back  and  forth  between  withdrawn  preoccupation 
and  a  continual  physical  movement  attention  seeking  beha¬ 
viour.  She  demonstrated  marked  weakness  in  written  work, 
and  was  very  untidy,  almost  illegible  at  times.  She  did  not 
relate  to  her  peers  in  play  or  in  the  classroom,  preferring 
to  isolate  herself  whenever  possible;  e.g.  she  would  sit, 
preoccupied,  under  the  desk  during  classroom  activities. 

This  little  girl  did  not  relate  to  her  teacher  and  displayed 
very  stubborn  beh-aviour  when  approached.  She  required  firm, 
very  gentle  and  reassuring  guidance.  During  this  first  ob¬ 
servation  period  by  the  investigator,  a  psychologist  was 
also  present  in  the  classroom,  observing  this  child. 

Table  14  presents  this  student's  profile  of  functional 
abilities  (see  also  Appendix  C)  . 

She  responded  with  affection  toward  the  puppet 
during  the  group  orientation  and,  although  very  reluctant  at 
first,  she  did  work  through  parts  of  the  elementary 
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introductory  module  on  the  computer.  She  had  very  quiet, 
indistinct  speech  in  verbally  responding  to  questioning. 

The  investigator  was  requested,  by  the  psychologist  and 
teacher,  to  let  this  child  work  at  the  computer  only  as  a 
reward  as  part  of  a  behaviour  modification  program.  This 
request  was  denied  by  the  investigator;  the  rationale  and 
decision  were  supported  by  the  school  principal  and  study 
supervisor.  Attention  seeking  behaviour  was  very  marked 
during  the  second  week,  although  she  reluctantly  did  com¬ 
plete  the  prescribed  assignment.  During  the  third  week, 
continual  prompting  was  required  with  assignments.  It  was 
apparent  that  she  did  not  want  to  continue,  and  was  very 
tired  and  upset.  Allowed  to  stop  working  on  her  assignment, 
she  wandered  around  touching  and  examining  the  investiga¬ 
tor's  purse  and  briefcase.  In  the  final  week,  she  displayed 
only  a  mild  degree  of  interest  in  the  activities  around  her. 

Student  1.2.15 


This  child  was  observed  to  be  a  very  physically  de¬ 
pendent  little  girl  who  required  all  her  classroom  materials 
placed  directly  in  front  of  her.  She  required  a  special 
desk  in  the  classroom,  so  that  her  total  body  contact  "cart" 
could  fit  under  it.  She  was  a  highly  motivated  child  who 
learned  new  material  very  quickly.  Well  liked  by  her  peers, 
she  displayed  leadership  abilities  with  any  group  activity. 

She  liked  to  "run  the  show."  Table  15  presents  this  stu¬ 
dent's  profile  of  functional  abilities  (see  also  Appendix  C)  . 
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During  the  group  orientation  period,  this  little 
girl  displayed  attention  seeking  behaviour  and  became  very 
demanding  of  the  teacher,  investigator  and  peers.  Diffi¬ 
culty  was  encountered  in  positioning  the  computer  keyboard 
within  her  reach.  Once  this  was  achieved,  she  could  not  see 
the  screen  due  to  her  restrictive  head  movement  and  body 
brace.  Once  repositioned  and  reasonably  situated  so  that 
she  could  use  the  computer,  she  became  very  enthusiastic, 
however  her  limited  hand  movement  resulted  in  very  slow  pro¬ 
gression  through  the  assignment.  At  times  she  became  ver¬ 
bally  agressive  and  frustrated. 

In  the  second  week,  she  succeeded  in  working  through 
sums  and  differences  with  an  excellent  achievement  score. 
During  a  recess  period  she  asked  for  permission  to  work  on 
the  computer;  this  was  granted.  The  last  session  was  not 
completed  due  to  the  rapid  deterioration  in  her  physical 
condition,  resulting  in  her  admission  to  an  acute  care  hos¬ 
pital  intensive  care  unit.  Her  "well  done"  certificate 
(see  Appendix  H)  was  given  to  her  in  hospital  by  her  father, 
who  had  contacted  the  investigator  because  of  her  concerns 
in  missing  the  final  party  and  presentation  of  certificates . 

Student  1.2.16 

During  the  first  classroom  observation,  this  little 
boy  was  noted  to  have  a  very  limited  attention  span.  He  was 

frequently  under  the  desk  and  quietly  laying  on  the  floor. 
Usually,  he  was  observed  as  a  shy,  smiling  and  delightful 
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child  who  played  well  with  his  peers,  however  he  became  phy¬ 
sically  aggressive  when  he  did  not  get  his  own  way.  Requir¬ 
ing  reassurance  and  gentle  understanding,  he  displayed  dif¬ 
ficulty  in  the  areas  of  expressive  language  and  grammar. 

Table  16  portrays  this  student's  profile  of  functional 
abilities  (see  also  Appendix  C) . 

This  boy  played  happily  with  the  puppet  during 
periods  of  group  orientation.  He  appeared  to  have  diffi¬ 
culty  with  hand-eye  coordination  when  working  at  the  com¬ 
puter,  but  was  very  enthusiastic  in  his  work,  especially 
when  this  was  reinforced  by  a  musical  response  from  the  com¬ 
puter  for  a  correct  score.  Although  he  required  a  substan¬ 
tial  amount  of  prompting  and  assistance  with  sums  and  dif¬ 
ferences  during  the  second  week,  he  was  much  more  confident. 

* 

with  the  noun  assignment.  His  degree  of  confidence  in  his 
own  ability  appeared  to  grow  in  the  subsequent  sessions. 

Though  he  still  required  assistance  and  prompting 
with  assignments,  he  was  not  deterred  from  requesting  extra 
computer  time  during  his  lunch  breaks.  This  was  granted. 

Pre-,  Post-  and  Retention  Tests 

The  educational  curricular  concepts  used  as  a  basis 
for  tfie  individual  students'  orientation  to  computer  assisted 
instruction  were  sums,  differences  and  nouns.  The  former 
two  concepts  were  deemed  by  the  teachers  to  be  familiar  to 
the  students;  the  latter  was  a  new  concept,  planned  to  be 
introduced  later  in  the  regular  curriculum  plan. 
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As  has  been  emphasized  throughout,  the  primary  ob¬ 
jective  of  this  investigation  was  to  orient  a  heterogeneous 
sample  of  physically  handicapped  Grade  1  students  to  computer 
assisted  instruction  as  a  teaching  methodology.  Therefore, 
measures  to  assess  whether  or  not  the  concepts  addressed  had 
been  learned  (testing)  have  been  somewhat  de-emphasized . 

Tests  are,  however,  utilized  as  a  standard  method  by  which  a 
teacher  appraises  a  student's  knowledge.  Thus,  pre-,  post- 
and  retention  tests  were  deemed  an  appropriate  activity  to 
have  the  children  undertake  in  this  investigation. 

Sums 


The  students'  pretest,  posttest  and  retention  test 
scores  for  sums  are  presented  in  Table  17,  expressed  in  per¬ 
centages.  The  mean  score  for  the  pretest  is  high--86.4  per¬ 
cent.  An  almost  perfect  (98.6%)  mean  score  was  achieved  in 
the  retention  test.  These  results  would  appear  to  confirm 
that  sums  were  indeed  a  familiar  concept  to  the  students  but 
that  general  improvement  was  demonstrated. 

Differences 

Table  18  records  the  students'  pre-,  post-  and  re¬ 
tention  test  scores  in  differences.  A  review  of  the  scores 
achieved  would,  again,  suggest  that  the  concept  of  dif¬ 
ferences  was  not  entirely  new  to  the  students.  The  pretest 
mean  results  being  65.9  percent,  it  would  appear  that  the 
students  were  less  familiar  with  differences  than  they  were 


Table  17 


Sums  Achievement  Scores 


Student 

Pretest3 

% 

Post- test3 

% 

Retention  Test*3 

% 

Group  1 

1.1.1 

100 

100 

„__c 

1.1.2 

100 

100 

100 

1.1.3 

100 

100 

90 

1.1.4 

100 

100 

100 

1.1.5 

100 

100 

100 

1.1.6 

83 

100 

100 

1.1.7 

100 

100 

100 

1.1.8 

83 

100 

100 

Group  2 

1.2.9 

83 

100 

90 

1.2.10 

67 

83 

100 

1.2.11 

67 

83 

100 

1.2.12 

100 

100 

100 

1.2.13 

83 

100 

100 

1.2.14 

50 

67 

100 

1.2.15 

100 

100 

___c 

1.2.16 

67 

100 

100 

Mean  Scores 

86 .4% 

95.8% 

98.6% 

aPaper/pencil  test,  repeated  (see  Appendix  E )  . 
^Computer  assisted  instruction  test. 
cNot  available  for  testing. 


Table  18 


Differences  Achievement  Scores 


Student 

Pretesta 

(%) 

Post-tes ta 
(%) 

Retention  Test*3 
(%) 

Group  1 

1.1.1 

88 

100 

„„_c 

1.1.2 

100 

100 

100 

1.1.3 

88 

100 

90 

1.1.4 

88 

100 

100 

1.1.5 

100 

100 

100 

1.1.6 

100 

100 

100 

1.1.7 

63 

88 

100 

1.1.8 

100 

100 

100 

Group  2 

1.2.9 

50 

100 

80 

1.2.10 

13 

25 

90 

1.2.11 

38 

50 

40 

1.2.12 

75 

88 

100 

1.2.13 

13 

38 

80 

1.2.14 

38 

25 

100 

1.2.15 

75 

75 

___c 

1.2.16 

25 

88 

80 

Mean  Scores 

65.9% 

79.8% 

90.0% 

aPaper/pencil  test,  repeated  (see  Appendix  E). 
DComputer  assisted  instruction  test. 
cNot  available  for  testing. 


with  sums  at  this  stage.  Overall  improvement  seemed 
apparent  in  the  posttest  and  retention  test  scores.  These 
assumptions  were  affirmed  by  the  teachers. 

Nouns 


Upon  recommendation  of  the  teachers ,  nouns  were  in¬ 
troduced  as:  a  new  concept  from  an  instructional  perspective . 
That  is,  these  teachers  had  not  yet  introduced  this  concept 
into  their  regular  classroom  instruction  and  would  not  do  so 
for  the  duration  of  this  study.  Table  19  depicts  the  pre-, 
pos±-  and  retention  test  results  for  nouns.  The  relatively 
low  (54.7%)  mean  score  results  of  the  pretest  were,  as  indi¬ 
cated  above,  to  be  expected.  Again,,  progress  appears  to 
have  been  demonstrated  in  the  78.6  percent  mean  score 
achieved  for  the  retention  test. 

With-  the  context  of  this  study,  the  investigator 
has  not  attempted  to  draw  any  conclusions  as  to  whether  (or 
not)  these  results  could  be  an  indicator  that  learning  has 
occurred.  Indeed,  if  no  further  learning  occurred,  but  in¬ 
dividual  students  were  merely  better  able  to  demonstrate 
their  knowledge  through,  the  computer  assisted  instructional 
mode,  this  would  enhance  the  apparent  effectiveness  of  this 
technology.  At  the  conclusion  of  this  study,  the  teachers 
involved  submitted  written  comments  on  their  observations 
(see  Appendix  I.)  . 


Table  19 


Nouns  Achievement  Scores 


Student 

Pretesta 

(%) 

Post-tes ta 
(%) 

Retention  Test*-* 
(%) 

Group  1 

1.1.1 

75 

100 

__c 

1.1.2 

25 

25 

100 

1.1.3 

50 

100 

60 

1.1.4 

50 

75 

50 

1.1.5 

50 

75 

100 

1.1.6 

75 

75 

90 

1.1.7 

100 

100 

100 

1.1.8 

75 

100 

100 

Group  2 

1.2.9 

50 

50 

90 

1.2.10 

50 

75 

50 

1.2.11 

0 

0 

20 

1.2.12 

100 

100 

90 

1.2.13 

50 

0 

90 

1.2.14 

50 

Q 

90 

1.2.15 

25 

50 

„_~c 

1.2.16 

50 

100 

70 

Mean  Scores 

54.7% 

64.1% 

78.6% 

aPaper/pencil  test,  repeated  (see  Appendix  E) . 

Computer  assisted  instruction  test. 
cNot  available  for  testing. 


Summary 


The  implementation  phase  of  this  investigation  has 
been  described  in  detail  in  terms  of  the  overall  study,  as 
well  as  in  terms  of  anecdotal  observations  of  each  indivi¬ 
dual  child's  progress.  Activities  for  group  orientation  to 
computer  assisted  instruction  included  introduction  of  a 
puppet,  current  "Speak  and  Spell"  and  digital  calculation 
teaching  aids,  chalk  board,  posters  and  a  "homework"  colour¬ 
ing  assignment. 

The  students'  specific  orientation  to  computer 
assisted  instruction  involved  two,  one-half  hour  sessions 
per  week  for  four  weeks,  during  which  each  child  worked  with 
the  microcomputer  on  prescribed  assignments. 

Content  for  the  computer  assisted  instruction  in¬ 
cluded  sums,  differences  and  nouns. 

Pre-  and  posttests  were  administered  and  completed 
in  the  pencil/paper  mode.  Retention  tests  were  presented 
via  the  microcomputer  mode  during  the  seventh  week  of  the 
study.  Content  for  the  pre-  and  posttests  were  identical, 
with  equivalent  material  tested  via  computer  mode  in  the  re¬ 
tention  test.  Results  of  the  testing  were  reported  (see 
Tables:  17,  18  and  19)  . 

Given  the  wide  variance  in  physical  handicaps  among 
the  students  selected  for  the  study,  specific  observations 
regarding  student-computer  interface  are  reported  in  each  of 
the  anecdotal  analyses. 


CHAPTER  V 


CONCLUSIONS  AND  RECOMMENDATIONS 


The  primary  intent  of  this  study  was  to  orient  six¬ 
teen  physically  handicapped  Grade  one  students  to  the  physi¬ 
cal  operation  of  a  microcomputer  for  the  purpose  of  utiliz¬ 
ing  simple  drill  and  practice  computer  assisted  instruction. 

Initial  evaluative  conclusions  indicate  that: 

1.  Using  innovative  methods,  all  sixteen  physically  handi¬ 
capped  children  in  this  study  were  indeed  able  to  become 
familiar  with  the  microcomputer; 

2.  Of  the  sixteen  students,  only  three  were  so  severely 
handicapped  that  they  were  unable  to  functionally  operate 
the  equipment  and  these  three  were  able  to  direct  others 
to  do  so  in  their  behalf;  and 

3.  Using  the  microcomputer,  each  child  was  able  to  demon¬ 
strate  his  or  her  knowledge  in  prescribed  assignments 

of  previously  learned  and  new  concepts  selected  by  their 
teachers  as  being  appropriate  to  the  Grade  one  level  of 
learning . 

There  were  several  unanticipated  gains  from  this 
study.  The  potential  merits  of  computer  assisted  instruc¬ 
tion  as  an  adjunct  to  multidisciplinary  therapies  required 
by  physically  handicapped  children,  as  well  as  to  education, 
was  recognized.  Regardless  of  their  handicaps,  these 
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children  were  enthusiastically  motivated  and,  within  the 
limitations  of  this  study,  each  demonstrated  progress  toward 
the  individualized  goals  established  for  them  within  the 
school . 

For  the.  investigator,  there  was  a  personal  profes¬ 
sional  gain.  Coming  from  a  background  of  nurse-educator 
specializing  in  paediatric  illnesses,  this  was  her  first 
opportunity  to  affirm  a  previously  held  belief  that  her  pro¬ 
fessional  knowledge,  skills  and  attitudes  were  equally 
applicable  to  well  children  in  a  non-hospital  setting. 

There  is  no  dif f erence— children  are  children. 

As  this  was  a  limited,  descriptive  study,  there  was 
no  intent  to  achieve  conclusive  findings.  There  does,  how¬ 
ever,  appear  to  be  sufficient  indication  that  in-depth  ex¬ 
perimental  research-  into  the  applications  of  computer 
assisted  instruction  for  physically  handicapped  children 
with,  a  primary  objective  of  minimizing  effects  of  the  handi¬ 
caps  could  yield  positive  results.  If  this  is  to  be  pur¬ 
sued,  the  following  recommendations  are  offered: 

1.  A  current,  wholistic  profile  of  each  student's  needs 
must  be  maintained  and  made  accessible  to  all  profes¬ 
sional  staff,  regardless  of  discipline  (as  well  as  future 
researchers)  who  have  reason  to  interact  with,  the  stu¬ 
dent. 

Effective-  collaborative  communication  between  members  of 
all  disciplines  is  essential  if  the  multidisciplinary 
team  concept  is  to  be  a  reality. 
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3 .  In  any  future  research,  involving  computer  technology  and 
physically  handicapped  individuals,  it  is  imperative 
that  consideration  be  given  to  allocation  of  an  appro¬ 
priate  environment;  and,  if  such  research  involves  four 
or  more  students,  it  is  desirable  to  have  more  than  one 
terminal  available  for  use. 

4 .  Further  investigation  of  computer  technology  and  its 
application  to  prevocational  and  vocational  education 
for  physically  handicapped  individuals  is  warranted. 

5 .  It  is  imperative  that  research  be  conducted  to  examine 
the  relationship  between  visual  acuity  and  video  screen 
usage . 
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Diagnosis : 


Identification : 
Admission  Date; 
Birth  Date: 

Sex : 


SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 

Relevant  Data  from  Cumulative  Records 
Department  as  of  1979-09 


Medicine : 


Education : 


Physiotherapy : 


Occupational  Therapy: 


Speech.  Therapy/Audiology: 


Psychology : 


Social  Services: 


Nursing : 


APPENDIX  B 

GLENROSE  SCHOOL  HOSPITAL  POPULATION  PROFILE  z 
KINDERGARTEN  -  GRADE  12 
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Glenrose  School  Hospital  Population  Profile:  Kindergarten  -  Grade  12 

(N  = 128) 

(Compiled  from  the  medical  classification  in  each  student’s  file) 
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APPENDIX  C 

MULTIDISCIPLINARY  APPRAISAL  OF  EACH 
STUDENT  IN  SAMPLE 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis :  Sensorineural  hearing 

loss  with  secondary 
language  delay 


Identification ; 
Admission  Date: 
Birth  Date; 

Sex : 


1.1.1 

1979-09 

1972-12-02 

Female 


Department 


Medicine 


Education 


Physiotherapy 


Speech  Therapy/ 
Audiology 


Social  Services 


Nursing 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


-  birth  history  not  available  (born  in 
northern  Canada) 

-  Meningococcal  Meningitis  at  age  8  months 
resulting  in  severe  hearing  loss  and 
language  delay 

-  Stanford  Binet  (IQ) :  113 

-  strong  motivation  to  learn 

-  superior  mental  abilities 

-  excellent  work  habits 

-  very  shy  child 

-  long-term  goal  to  attend  school  in 
Northwest  Territories 

-  well  developed  fine  motor  skills 

-  right-handed  preference 

-  weak  left  eye  preference 

-  normal  neuromuscular  maturation 

-  daily  speech  therapy 

-  daily  vocabulary  and  articulation 
therapy 

-  marked  receptive  and  expressive 
language  delay 

-  hearing  loss:  -complete  in  left  ear 

-partial  in  right  ear 

-  wears  hearing  aid 

-  Eskimo  child,  living  with  foster 
parents  in  Edmonton 

-  spends  summer  holidays  with  parents 
in  Northwest  Territories 

-  excellent  relationship  between  natural, 
foster  parents,  and  child 

-  check  hearing  aid  is  being  worn 


Note:  Grade  level  achievement  1980-06-30:  Reading  1.9; 

Language  1.8;  Arithmetic  2.1;  Spelling  2.1;  Environ¬ 
mental  1.8;  Printing  2.2;  Art  2.0;  and  Music  2.0. 

Discharged  to  Hard  of  Hearing  Program,  Alberta  School 
for  the  Deaf,  Edmonton. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis :  Hyperactive  behavior 

syndrome  with  delayed 
speech  and  language 


Identification : 
Admission  Date: 
Birth  Date: 

Sex : 


1.1.2 

1979-09 

1973-01-22 

Male 


Department 

Medicine 


Education 


Speech  Therapy/ 
Audiology 


Psychology 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


-  birth  history  not  available  (born  in 
Thailand) 

-  Stanford  Binet  (IQ)  :  117 

-  intellectual  ability  in  normal  range; 
bright 

-  long-term  goal  to  attend  regular 
school  in  1980 

-  intensive  daily  speech  therapy 

-  long-term  goals  to: 

a)  develop  auditory  memory  and  skills 

b)  develop  vocabulary  articulation 
skills  to  age  level 

-  group  therapy  to  develop  socialization 
skills 


Social  Services  -  lives  with  parents 

-  mother  speaks  Thai,  no  English 

-  father  speaks  English,  very  little  Thai 

-  only  father  involved  in  child's 
education 

Nursing  -  can  be  aggressive  with  peers  if  he 

cannot  control  situation 

-  displays  certain  anxiety  patterns 


Note:  Grade  level  achievement  1980-06-30:  Reading  1.8; 

Language  1.9;  Arithmetic  2.1;  Spelling  2.0;  Environ¬ 
mental  1.9;  Printing  1.9;  Art  2.0;  Music  2.0. 

Discharged  to  attend  Grade  2  in  regular  school. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 

Diagnosis :  Birth  trauma  result-  Identification :  1.1.3 

ing  in  Cerebral  Palsy  Admission  Date:  1979-09 

with  spastic  quadri-  Birth  Date:  1973-02-04 

plegia  Sex:  Female 


Department 

Relevant  Data  from  Cumulative  Records 

as  of  1979-09 

Medicine 

Birth  history: 

-  mother  received  intramuscular  meperi¬ 
dine  45  minutes  prior  to  delivery 

-  "flat"  at  birth 

-  Apgar:  3-5 

-  anoxia,  resulting  in  left  spastic 
hemiparesis 

Education 

-  Stanford  Binet  (IQ):  no  current  assess¬ 
ment 

-  bright,  attractive,  motivated 

-  requires  assistance  with  written  work 

-  long-term  goal  to  attend  regular 
school  in  1980 

Physiotherapy 

-  daily  therapy 

-  gait  very  unsteady 

-  grasp,  fine  control  in  left  hand 
very  limited 

-  paralysis,  left  extremities 

-  spasticity  in  left  arm  limits  functions 

Occupational 

Therapy 

-  therapy  twice  weekly 

-  learning  typing  skills 

-  developing  fine  major  and  registration 
(pencil)  skills 

-  requires  visual  perception  stimulation 

Social  Services. 

-  lives  at  home  with  parents 

-  both  parents  fully  involved  in  educa¬ 
tion,  love,  caring 

Nursing 

-  requires  assistance  with  activities 
of  daily  living 

Note:  Grade  level  achievement  1980-06-30:  Reading  2.0; 

Language  2.1;  Arithmetic  2.0;  Spelling  1.9;  Environ¬ 
ment  2.1;  Printing  1.8;  Art  1.7;  Music  2.0. 

Remained  at  G.S.H.  for  Grade  2. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis  :  Delayed  speech  and 

language,  behavior 
problem 


Identification : 
Admission  Date: 
Birth  Date: 

Sex : 


1.1.4 

1979-09 

1972-06-28 

Female 


Department 


Medicine 


Education 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


Birth  history: 

-(born  in  Hong  Kong) 

-  cord  around  neck,  possible  anoxia 

-  Stanford  Binet  (IQ)  :  83 

-  very  shy,  quiet  child 

-  will  talk  and  sing  while  playing  games 

-  long-term  goal  not  yet  determined 


Occupational 

Therapy 


Speech  Therapy/ 
Audiology 


Social  Services 


-  therapy  twice  weekly 

-  hypertonicity 

-  coordination  of  gross  motor  skills 

-  socialization  experiences 

-  speech  therapy  four  times  a  week 

-  little  spontaneous  speech,  must  be 
prompted  into  talking  and  doing 

-  very  little  English  spoken  at  home 

-  Chinese  family,  three  siblings 

-  father  killed  in  car  accident  one 
year  after  immigration  to  Canada 

-  mother  attending  "English  as  a  Second 
Language"  classes  at  Alberta  Voca¬ 
tional  Centre 

-  little  family  socialization  with 
Chinese  community 


Nursing 


frequent  upper  respiratory  tract 
infections 

tonsillectomy  planned 


Note:  Grade  level  achievement  1980-06-30:  Reading  1.9; 

Language  1.8;  Arithmetic  2.0;  Spelling  2.0;  Environ¬ 
ment  1.7;  Printing  2.0;  Art  2.0;  Music  2.0. 

Remained  at  G.S.H.  for  Grade  2. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 

Diagnosis :  Severe  speech  and  Identification ;  1.1.5 

language  delay;  Admission  Date:  1979-09 

hyperactive  behavior  Birth  Date:  1972-08-03 

syndrome  Sex :  Male 


Department 

Relevant  Data  from  Cumulative  Records 

as  of  1979-09 

Medicine 

Birth  History: 

-  mother  received  intramuscular  meperi¬ 
dine  one  hour  prior  to  breech  delivery 

-  Apgar:  7-10 

-  persistent  peripheral  cyanosis  at  birth 

-  incubator  for  first  twenty-four  hours 

Education 

-  Stanford  Binet  (IQ) :  69 

-  high  level  of  comprehension  and  know¬ 
ledge,  especially  with  numbers 

-  learns  quickly 

-  skill  levels  higher  than  other  child¬ 
ren  in  class 

-  long-term  goal  not  yet  determined 

Occupational 

Therapy 

-  therapy  twice  weekly 

-  improve  gross  motor  and  usual  percep¬ 
tion  skills  (balance,  ball  skills) 

-  social  behavior  and  peer  interaction 

Speech  Therapy/ 
Audiology 

-  intensive  speech  therapy  four  times 
weekly 

-  vowel  sounds,  articulation  and  pro¬ 
nunciation 

Psychology 

-  group  therapy  three  times  weekly 

-  extensive  therapy  in  behavior  management 

Social  Services 

-  lives  at  home  with  (Greek)  parents 

-  father  is  an  invalid 

-  mother  works 

-  therefore  parents  not  readily  available 
re  academic  needs 

Nursing 

-  medication  program  for  control  of 
hyperactive  behavior 

Note:  Grade  level  achievement  198Q-06-30:  Reading  2.0; 

Language  1.8;  Arithmetic  2.5;  Spelling  2.2;  Environ¬ 
ment  1.7;  Printing  2.0;  Art  1.6;  Music  1.8. 


Remained  at  G.S.H.  for  Grade  2. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 

Diagnosis :  Mo tor /mental  develop-  Identification ;  1.1.6 

mental  retardation,  Admission  Date:  1979-09 
convulsive  disorder.  Birth  Date:  1973-11-10 

delayed  speech  and  Sex :  Male 

language 


Department 

Relevant  Data  from  Cumulative  Records 

as  of  1979-09 

Medicine 

Birth  History  (born  in  South  Africa) 

-  difficult  delivery,  details  unknown 

-  myoclonic  seizures,  etiology  unknown 

Education 

-  Stanford  Binet  (IQ) :  68 

-  considered  to  be  educable 

-  timid,  shy  little  boy 

-  long-term  goal  to  attend  regular 
school  in  1980 

Occupational 

Therapy 

-  biweekly  therapy 

-  involvement  with  gross  motor  develop¬ 
ment 

-  tactile  defensiveness 

-  socialization  programs 

Speech  Therapy/ 
Audiology 

-  weekly  therapy 

-  some  difficulty  with  auditory  pro¬ 
cessing  (vocabulary  and  discrimina¬ 
tion) 

Social  Services 

-  lives  with  (East  Indian)  parents 
recently  required  to  leave  South 

Africa 

-  coping  with  change  in  social  status, 
culture 

Nursing 

-  dependent  on  direction  from  others 
for  activities  of  daily  living,  e.g. 
toileting 

-  limited  fluency  in  self-expression 

-  requires  protective  safety  measures 

re  convulsive  disorder/myoclonic ...  seizures 

Note:  Grade  level  achievement  1980-06-3Q:  Reading  2.2; 

Language  2.0;  Arithmetic  2.0;  Spelling  2.7;  Environ¬ 
mental  1.9;  Printing  1.8;  Art  1.8;  Music  2.0. 


Discharged  to  attend  Grade  2  in  regular  school. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis  :  Speech  and  language 

delay;  elective 
mutism 


Identification : 
Admission  Date: 
Birth  Date; 

Sex : 


1.1.7 

1979-09 

1972-08-17 

Male 


Department 


Medicine 


Education 


Occupational 

Therapy 

Speech  Therapy/ 
Audiology 


Psychology 


Social  Services 


Nursing 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


Birth  History: 

-  mother  received  intramuscular  meperi¬ 
dine  3.3  hours  prior  to  delivery 

-  Apgar :  5-8 

-  poor  response  to  stimuli 

-  Stanford  Binet  (IQ) :  88 

-  appears  to  enjoy  learning 

-  has  great  difficulty  expressing  his  joy 

-  long-term  goal  to  attend  regular  school 

-  twice  weekly  therapy 

-  group  therapy  for  social  awareness 

-  twice  weekly  therapy 

-  delayed  receptive  language 

-  severe  articulation  disorder 

-  intensive  one-to-one  and  small-group 
therapy  three  times  a  week 

-  tends  to  be  a  loner,  prefers  solitary 
play 

-  very  withdrawn 

-  lives  at  home  with  parents 

-  parents  very  demanding,  placing  high 
expectations  on  his  achievements  and 
abilities 

-  very  teary-eyed  little  boy;  needs 
gentle,  supportive  approach 

-  withdraws  when  confronted  directly 

-  needs  must  be  anticipated;  he  will  not 
vocalize  them 


Note:  Grade  level  achievement  1980-06-30:  Reading  1.9; 

Language  1.6;  Arithmetic  2.0;  Spelling  2.2;  Environ¬ 
mental  1.8;  Printing  2.1;  Art  2.0;  Music  1.9. 

Discharged  to  attend  Grade  2  in  regular  school. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis :  Expressive  language 

delay 


Identification : 
Admission  Date: 
Birth  Date ; 

Sex : 


1.1.8 

1979-09 

1972-08-11 

Male 


Department 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


Medicine  Birth  History: 

-  mother  received  intramuscular  meperi¬ 
dine  one  hour  prior  to  mid-forceps 
delivery 

-  Apgar:  8-10 


Education  -  Stanford  Binet  (IQ) :  100 

-  well  motivated  to  learning 

-  displays  inappropriate  behavior  when 
excited 

-  long-term  goal  to  attend  regular  school 


Occupational 

Therapy 


Speech  Therapy/ 
Audiology 


-  therapy  three  times  weekly 

-  coordinate  of  gross  motor  skills  when 
excited 

-  improve  balance 

-  modify  immature  behavior 

-  daily  therapy 

-  improve  expressive  language 

-  small  jaw;  questionable  tongue  movement 


Social  Services  -  lives  at  home  with  parents 

Nursing  -  tall,  well  built,  looks  older  than 

his  age 

-  often  assumes  leadership  roles  among 
peers  to  gain  acceptance,  a  quality 
which  (with  supervision  and  guidance) 
could  be  utilized  constructively 


Note:  Grade  level  achievement  1980-06-30:  Reading  2.0; 

Language  1.7;  Arithmetic  2.2;  Spelling  1.9;  Environ¬ 
mental  1.7;  Printing  1.8;  Art  1.7;  Music  2.0. 

Discharged  to  attend  Grade  2  in  regular  school. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 

Diagnosis :  Cerebral  Palsy  with  Identification :  1.2.9 

familial  spastic  Admission  Date;  1979-09 

diplegia  Birth  Date:  1973-03-13 


Sex:  Male 

Department 

Relevant  Data  from  Cumulative  Records 

as  of  1979-09 

Medicine 

-  birth  history  not  available  (born  in 
Canada) 

-  third  handicapped  child  in  this  family 

-  recent  surgery  on  legs  and  ankles 

Education 

-  Stanford  Binet  (IQ) :  no  current  assess¬ 
ment 

-  cooperative  in  classroom 

-  has  difficulty  getting  down  to  work 

-  long-term  goal  to  complete  academic 
program  at  G.S.H. 

Physiotherapy 

-  intensive,  twice  daily  therapy 

-  extensive  leg  muscle  exercises 

-  gross  and  fine  motor  coordination 

-  bilateral  leg  braces 

-  uses  wheeled  frame  or  wheelchair 

Occupational 

Therapy 

-  weekly  therapy 

-  small  group  interaction,  socializa¬ 
tion  program 

Speech  Therapy/ 
Audiology 

-  biweekly  therapy 

-  delayed  speech  and  language 

-  articulation  defect,  pronounced  stutter 

Social  Services 

-  lives  with  loving  (Metis)  parents  and 
siblings 

-  father  is  an  alcoholic 

-  no  bath  in  home;  poor  hygiene 

-  poor  home  environment 

Nursing 

-  requires  assistance  in  all  activities 
of  daily  living 

-  special  diet  for  weight  control 

-  special  hygiene  requirements  due  to 
home  environment 

-  transferred  from  frame  to  wheelchair 
twice  daily 

Note:  Grade  level  achievement  1980-06-30:  Environment  1.6; 

Mathematics  1.9;  Letters  &  Sounds  1.5;  Oral  Compre¬ 
hension  1.4;  Word  Reading  1.8;  Sentence  Reading  1.6. 


Remained  at  G.S.H.  for  Grade  2. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 

Diagnosis ;  Moderate  right  hemi-  Identification :  1.2.10 

paresis,  epilepsy,  Admission  Date:  1979-09 

retinopathy  Birth  Date:  1973-02-27 


Sex:  Male 

Department 

Relevant  Data  from  Cumulative  Records 

as  of  1979-09 

Medicine 

Birth  History:  limited  information 
available  (adopted  at  age  5  weeks) 

-  questionable  Rubella  Syndrome 

-  etiology  of  diagnosis  uncertain 

Education 

-  Stanford  Binet  (IQ) :  76 

-  learns  well  in  highly  structured 
situations 

-  dis tractable ,  concentration  difficulty 

-  long-term  goal  to  remain  at  G.S.H. 

Physio  the  rap  y 

-  therapy  three  times  weekly 

-  wears  orthopaedic  boots 

-  very  uncoordinated  gait 

Occupational 

Therapy 

-  therapy  three  times  weekly 

-  encourage  use  of  right  hand  and  arm  to 
develop  fine  motor  skills 

-  delayed  visual-motor  integration;  hand 
eye  coordination  encouraged 

Speech  Therapy/ 
Audiology 

-  therapy  biweekly 

-  severe  difficulty  with  articulation, 
poor  tongue  mobility 

-  improve  listening  skills 

Social  Services 

-  lives  at  home  with  parents  and  sibling 

-  father  a  member  of  armed  forces,  em¬ 
ployment  mobility  raises  concerns  for 
child's  educational  placement 

Nursing 

-  has  petit  mal  seizures;  medication 
prescribed 

-  when  rushed  or  excited,  tends  to  fall 
due  to  unsteady  gait 

-  encourage  use  of  right  hand  when  play¬ 
ing,  eating 

Note:  Grade  level  achievement  198Q-06-3Q:  Environment  1.4; 

Mathematics  1.3;  Letters  &  Sounds  1.4;  Oral  Compre¬ 
hension  1.2;  Word  Reading  1.5;  Sentence  Reading  1.5. 


Remained  at  G.S.E.  for  special  program. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis :  Extreme  prematurity; 

communicating  hydro¬ 
cephalus  with  gross 
dilation  of  the 
lateral  ventricles; 
right  spastic  hemi¬ 
plegia 


Identification : 
Admission  Date : 
Birth  Date : 

Sex : 


1.2.11 

1979-09 

1973-02-04 

Male 


Department 


Medicine 


Education 


Physiotherapy 


Occupational 

Therapy 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


Birth  History: 

-  extreme  prematurity  (27-28  weeks  ges¬ 
tation) 

-  respiratory  distress  syndrome  at  birth 

Right  ventricular-atrial  shunt  inserted 

1973-07-27 

-  five  subsequent  revisions;  one  replace¬ 
ment 

-  prognosis:  probable  severe  brain  damage 

-  Stanford  Binet  (IQ) :  91 

-  low  average  intellectual  function 

-  good  auditory  memory 

-  difficulty  with  number  concepts 

-  behind  in  school  work 

-  long-term  goal  to  attend  regular 
school  in  1980 

-  therapy  four  times  weekly 

-  minimal  difficulty  with  balance,  gait, 
fine  motor  skills 

-  limited  use  of  right  hand  - 

(1980-01-21) :  "Voluntary  movement  of 

right  hand — is  able  to  extend  fingers 
. . .  but  is  unable  to  maintain  fingers 
in  extension  for  more  than  a  second. 

He  is  unable  to  actively  extend  his 
wrist  but  can  pick  up  objects  with 
wrist  extended  with  moderate  degree  of 
difficulty..."  (Rehabilitation  Medicine, 
1980)  . 

-  therapy  four  times  weekly 

-  emphasis  on  use  of  right  hand,  fine 
motor  skills 

-  moderate  difficulty  in  conceptual 
understanding 


Ccont ' d . . . ) 
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Identification:  1.2. 

,11  (cont'd) 

Department 

Relevant  Data  from  Cumulative  Records 

as  of  1979-09 

Speech  Therapy/ 
Audiology 

-  verbal  fluency  well  developed;  speech 
had  been  delayed 

Psychology 

-  1975  appraisal:  mentally  defective 
range  of  ability 

-  1979  appraisal:  average  intellectual 
potential 

-  many  preacademic  skills  necessary 
for  grade  1 

Nursing 

-  manipulative  behavior,  will  get  peers 
to  do  things  he  can  do  for  himself 

Note:  Grade  level  achievement  1980-06-30:  Environment  1.9; 

Mathematics  1.2;  Letters  &  Sounds  1.4;  Oral  Compre¬ 
hension  1.4;  Word  Reading  1.4;  Sentence  Reading  1.2. 

Discharged  to  attend  Grade  1  in  regular  school. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 

Diagnosis :  Cerebral  Palsy,  spas-  Identification ;  1.2.12 

tic  diplegia  secondary  Admission  Date:  1979-09 
to  prematurity  and  Birth  Date:  1974-01-03 

anoxia  Sex:  Male 


Department 

Relevant  Data  from  Cumulative  Records 

as  of  1979-09 

Medicine  Birth  History: 


-  premature,  32  weeks  gestation, 

3  pounds  birth  weight 

-  foetal  distress,  heart  beat  absent 
during  first  and  second  stages  of 
labor 

-  respiratory  distress  syndrome 

-  acute  gas troententis  at  3  days  of  age 

-  developmental  lag  due  to  prematurity 
and  illness  at  birth 

Education 

-  Stanford  Binet  (IQ) :  no  assessment 
available 

-  above  average  ability 

-  highly  motivated 

-  long-term  goal  to  attend  regular 
school  in  1980 

Physiotherapy 

-  therapy  daily 

-  wears  calipers,  orthopaedic  boots  both 
legs;  elbow  crutches 

-  develop  gross  motor  coordination, 
balance  and  gait 

Occupational 

Therapy 

-  therapy  weekly 

-  fine  motor  and  perceptual  difficulties 

-  small  group  play 

Speech  Therapy/ 
Audiology 

-  therapy  three  times  weekly 

-  articulation  problems;  lateral  lisp 

Social  Services 

-  lives  at  home  with  parents  and  sibling 

-  very  supportive  family  environment 

Nursing 

-  requires  assistance  with  toileting 

Note:  Grade  level  achievement  1980-06-30:  Environment  1.5; 

Mathematics  2.3;  Letters  &  Sound  2.0;  Oral  Comprehen¬ 
sion  1.4;  Word  Reading  1.9;  Sentence  Reading  1.6. 


Discharged  to  attend  Grade  2  in  regular  school . 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis : 


Cerebral  Palsy  with 
spastic  diplegia  and 
athetosis;  convulsive 
disorder 


Identification : 
Admission  Date: 
Birth  Date; 

Sex : 


1.2.13 

1979-09 

1972-04-05 

Male 


Department 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


Medicine  Birth  History; 

-  abruptio  placenta,  premature  forceps 
delivery  (36  weeks  gestation) 

-  neonatal  asphyxia;  intubated  and  as¬ 
pirated  at  birth 

-  depressed  central  nervous  system; 
hypotonic;  no  sucking  reflex;  high 
pitched  cry 

-  neonatal  convulsions,  aged  3  days 

Education  -  Stanford  Binet  (IQ) :  no  assessment 

mental  age  -  8  years 

-  average  intellectual  potential 

-  cannot  hold  pencil  to  write 

-  long-term  goal  to  attend  regular  school 


Physiotherapy 


Occupational 

Therapy 


Speech  Therapy/ 
Audiology 


-  poor  gross  motor  coordination 

-  falls  frequently;  wears  helmet  to 
protect  head 

-  therapy  three  times  weekly 

-  visual/motor  problems;  weak  fine 
motor  skills 

-  uses  typewriter  with  keyboard  template 
for  written  work 

-  uses  rubber  stamps  for  numerical  work 

-  therapy  three  times  weekly 

-  moderate  articulation,  expressive 
language  problems 


Social  Services  -  lives  at  home  with  parents  and  sibling 

-  supportive  environment 

Nursing  -  convulsive  disorder  currently  controlled 

by  medication 

-  requires  assistance  with  activities  of 
daily  living 


Note:  Grade  level  achievement  1980-06-30:  Environment  1.7; 

Mathematics  1.3;  Letters  &  Sound  1.5;  Oral  Comprehen¬ 
sion  1.8;  Word  Reading  1.5;  Sentence  Reading  1.7. 

Remained  at  G.S.H.  for  Grade  2. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis : 


Cerebral  Palsy,  hypo¬ 
tonia;  right  conver¬ 
gent  strabismus;  de¬ 
layed  motor  and  mental 
development;  (?)moderate 
speech  and  language 
disorder 


Identification : 
Admission  Date: 
Birth  Date: 

Sex : 


1.2.14 

1979-09 

1973-12-21 

Female 


Department 

Medicine 


Education 


Occupational 

Therapy 


Speech  Therapy/ 
Audiology 


Psychology 


Social  Services 


Relevant  Data  from  Cumulative  Records 
as  of  1979-09 


Birth  History: 

-  intoxicated  mother  received  valium 
10  minutes  prior  to  difficult  face 
presentation  delivery  (three  cord 
vessels  present) 

-  Apgar:  3-7 

-  resuscitation  required  at  birth;  left 
pneumothorax;  no  femoral  pulse 

-  anterior  fontanel  2x2  cm;  baby 
hypoactive 

-  Stanford  Binet  (IQ) :  105 

-  strong  leadership  qualities 

-  long-term  goal  to  remain  at  G.S.H.  in 
1980 

-  small-group  interaction  program 

-  social  work  group  to  improve  socializa¬ 
tion 

-  daily  therapy 

-  articulation  and  expressive  language 
problems 

-  poor  listening  skills 

-  daily  individualized  therapy,  including 
play 

-  low  self-esteem 

-  negative,  sulky  behavior;  poor  peer 
interaction 

-  runs  away  from  school,  home 

-  behavior  modification  program  in 
classroom 

-  (Metis)  lives  in  foster  home  with 
sibling  since  age  5  months* 


(cont ' d. . . ) 
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Identification :  1.2.14  (cont'd) 


Relevant  Data  from  Cumulative  Records 
Department  as  of  1979-09 

Nursing  -  very  aggressive  towards  peers;  self¬ 

destructive 

-  strikes  out  at  other  children,  takes 
their  things 

-  requires  close  observation  when  not 
in  classroom;  elopes 


Note:  Grade  level  achievement  1980-06-30:  Environment, 

Mathematics,  Letters  &  Sounds,  Oral  Comprehension, 

Word  Reading  and  Sentence  Reading--no  grade  level 
assigned  by  teacher. 

Remained  at  G.S.H.  to  continue  Grade  1. 

*1980-  02-  battering  reported  by  school  teacher;  removed  from 
foster  home  and  placed  in  institution  with  sister. 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis :  Werdnig-Hof fman  syn¬ 

drome;  muscular  dys¬ 
trophy 


Identification : 
Admission  Date: 
Birth  Date: 

Sex : 


1.2.15 

1979-09 

1973-04-05 

Female 


Department 


Relevant  Data  from  Cumulative  Records 

as  of  1979-09 


Medicine  Birth  History: 

-  fraternal  twins,  delivered  by  Caesarean 
section 

-  Apgar:  6-10 

-  twins  appeared  normal  at  birth;  low 
birth  weight,  therefore  placed  in 
incubator  as  precaution 

-  both  twins  now  severely  handicapped; 
attending  G.S.H.* * 


Education 


Physiotherapy 


Occupational 

Therapy 

Social  Services 


Nursing 


-  Stanford  Binet  (IQ) :  89  at  age  5; 
average  for  age 

-  mentally  bright 

-  leadership  ability 

-  long-term  goal  to  transfer  to  regular 
school  if  possible 

-  therapy  as  necessitated  by  progress  of 
disease 

-  Milwaukee  brace 

-  total  body  contact  wheelchair  (specially 
designed  cart) 

-  small  group  therapy  to  improve  communi- 
cation  and  community  awareness 

-  lives  at  home  with  parents  and  twin 

-  parents  moved  away  from  family  and 
friends  to  move  to  Edmonton  to  meet 
the  increasing  education  of  therapeutic 
needs  of  their  children 

-  family  requires  support  +++ 

-  requires  assistance  with  all  activities 
of  daily  living 

-  requires  close  observation  and  atten¬ 
tion  for  frequent  discomforts  and 
pressure  areas 


Note:  Grade  level  achievement  1980-06-30:  Environment  1.5; 

Math.ematics  2.4;  Letters  &  Sound  1.6;  Oral  Comprehen¬ 
sion  1.6;  Word  Reading  1.2;  Sentence  Reading  1.7. 

Remained  at  G.S.H.  to  continue  Grade  1. 

*  1980-06,  seriously  ill,  hospitalized;  did  not  complete  last 
two  weeks  of  school  term 
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SUMMARY  OF  MULTIDISCIPLINARY  TEAM  APPRAISAL 


Diagnosis :  Speech  and  language 

delay 


Identification : 
Admission  Date: 
Birth  Date: 

Sex : 


1.2.16 

1979-09 

1973-06-01 

Male 


Department 

Medicine 


Education 


Speech.  Therapy/ 
Audiology 


Social  Services 


Relevant  Data  from  Cumulative  Records 
as  of  1979-09 


Birth  History: 

-  premature  (34  weeks)  precipitate  de¬ 
livery  in  ambulance 

-  Apgar :  7-8 

-  hypoglycaemic  at  birth 

-  Stanford  Binet  (IQ) :  99 

-  bright,  very  attentive  child 

-  well  motivated  in  classroom 

-  long-term  goal  to  attend  regular 
school  in  1980 

-  therapy  four  times  weekly 

-  mild  articulation,  expressive  language 
delay 

-  moderate  receptive  language  delay 

-  difficulty  with  synthesis  and  inferen¬ 
tial  reasoning 

-  lives  at  home  with  mother  and  two 
siblings 

-  poor  home  environment;  frequently  tended 
by  16  year  old  sibling 

-  family  visited  and  closely  observed  by 
Social  Service  Worker  and  Public  Health 
Nurse 


Nursing  -  Public  Health  Nurse  supervision  for 

hygiene,  social  care 

-  history  of  deprivation;  child  battering 
suspected 

i 


Note:  Grade  level  achievement  1980-06-30:  Environment  1.7; 

Mathematics  1.4;  Letters  and  Sounds  1.5;  Oral  Compre¬ 
hension  1.5;  Word  Reading  1.5;  Sentence  Reading  1.5. 

Discharged  to  attend  Grade  2  in  regular  school. 
(Teacher  recommended  Grade  2  at  Glenrose;  team 
recommended  discharge.) 


APPENDIX  D 

STUDENT  PROFILE  OF  FUNCTIONAL  ABILITIES 
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Student  Profile  of  Factional  Abilities 
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APPENDIX  E 
PRE~  AND  POSTTESTS 


111 


112 


ADDITION 


113 


SUBTRACTION 


Fin  J 

tL 

J  i-f-fe.fi 

i  rices. 

3  - 

-/  = 

5- 

-3  = 

1+ ' 

-3= 

3- 

-7= 

2- 

■  2- 

3‘ 

"0= 

12- 

-3= 

/o- 

-4- 

The _ 

cat 


is  d- 

pets  on. 

Isas 

boy 

is  a 

~Fhina< 

nutse, 

chi >  r- 

is  a 

pi  cue.  e  . 

leXcxs 

Ao% 

not 

Of  hoLLtl  . 

nen 

k;3 

yoLL 

child  ten . 

APPENDIX  F 
COLOURING  BOOK 
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Introduction  to  Computer  Assisted  Instruction 

For  Grade  1  Students 


Prepared  by:  M.  Butler 
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APPENDIX  G 


SELECTED  PHOTOGRAPHS  FROM 
GROUP  ORIENTATION 
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1  -  Hall  poster  outlining  keyboard 

2  **  First  attempt  to  use  the  keyboard,  reinforced  oy  teacner 
The  puopet  interacts  with  children  and  nicroconputer 
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APPENDIX  H 

"WELL  DONE!"  CERTIFICATE 
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APPENDIX  I 
TEACHERS '  COMMENTS 
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GLENROSE  HOSPITAL 


10230  -  11  1  AVENUE 
EDMONTON  ALBERTA  T5G  OB7 
PHONE  474-5451 


GRADE  I  COMPUTER  PROJECT 


The  computer  program  has  a  strong  motivating  factor  to  learning .  The 
children  are  anxious  to  participate  because:  a)  They  are  given  the  respon¬ 
sibility  to  "operate"  -  they  are  in  command.  This,  in  a  way,  respresents  a 
teacher /pupil  role  reversal  and  the  children  enjoy  the  challenge  of  being  "in 
charge" ;  b)  The  computer  presents  a  new  and  exciting  method  of  achievement . 

It  utilizes  the  major  concepts  so  necessary  to  primary  learning :  -  to  listen , 
to  think  clearly,  to  watch,  to  understand .  The  pressure  of  response  is  eased ; 
c)  The  computer  awards  an  immediate  reinforcement  -  an  incorrect  response  is 
not  as  'threatening1  in  the  privacy  of  a  computer /pupil  team  as  it  is  in  a 
classroom  where  peer  reactions  are  more  open. 

I  was  interested  to  see  the  pupils'  response  and  level  of  achievement  in 
the  language  (nouns)  program.  The  majority  of  them  have  fairly  severe  speech 
and  language  deficiencies .  This  model,  classifying  person,  place,  thing,  was  a 
new  learning.  I  feel  that  the  computer  has  helped  very  much  in  terms  of  teach¬ 
ing  a  difficult  concept.  Subsequent  classroom  lessons  show  that  the  children 
have  a  better  understanding . 

Thank  you  for  this  opportunity  of  allowing  the  children  to  use  an  exciting 
method  of  learning.  They  looked  forward  each  day  to  their  turn  with  T.I.  Tex. 

In  the  short  while  you  were  with  us,  the  children  gained  much  in  terms  of  learn¬ 
ing,  sharing ,  taking  responsibilities ,  acceptance ,  and  much  more.  My  personal 
thanks,  Maureen.  I've  really  appreciated  your  deep  concern,  your  help  and 


2 


understanding  * 


The  very  best  in  the  continuance  of  your  program. 


MEMORANDUM 


GLENROSE  HOSPITAL 

EDUCATION  DEPARTMENT 
B.  Losie 
M.  Butler 


Computer  in  the  Classroom 


pate;  June  27,  1980 


The  computer  in  the  classroom  has  the  potential  to  serve  as  a  motivating 
introduction  to  a  skill,  as  practice  throughout  the  teaching  of  the  skill, 
and  an  instrument  for  individual  maintenance  of  a  skill.  These  three  uses 
could  be  achieved  with  success  if  the  teacher  has  a  ''canned"  format  into  which 
she/he  can  plug  the  exercises  suited  to  the  skill  being  taught  at  the  time. 

e.g.  Basic  facts  that  can  be  changed  every  day. 

/ 

Matching  exercises  for  vocabulary  development  -  rhyming  words 
(bump,  pump,  jump,  tub,  hump  -  which  one  doesn't  rhyme?);  con¬ 
tractions;  and  other  related  skills. 

PROBLEMS 


Vocabulary  should  be  matched  to  the  grade  level  of  the  skill.  The  directions 
have  to  be  read  by  the  teacher  as  it  is  now.  The  musical  reinforcement  is  good 
but  distracting  if  only  one  child  is  working  at  the  terminal  and  the  rest  are 
doing  other  activities.  This  could  be  remedied  through  the  use  of  earphones. 
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